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Now you can shrink a $600 car repair down to $25. 



Everywhere you look these days, it’s 
$t>W for a transmission job here. ¥d00 
for engine repairs there. 

It's gotten to the point where even 
the remote possibility of major repairs 
is enough to worry anyone, 

Until now. 



charges, except a small $25 deductible 
each lime you bring your car in. No 
matter how many different covered 
parts need to be fixed. 

Which means you can go to any one 
of 6, 500 Ford or Lincoln -Mercury 
Dealers across the U.S. and Canada, 



Because now you can cut those 
worries down to a more manageable 
$25. And keep them that way for up it i 
five full years. 

Intrtjducing Ihe Ford Extended 
Service Plan — for purchasers uf Kord 
or Lincoln-Mercury cars or Eight trucks. 

Here s how it protects you. 

The Extended Service Plan covers 
thousands uf parts, including major 
repairs. And promises no parts or labor 



and the most you'll pay is $25 for any 

Cnv^iVrt 



Thl a One 




Ask jar the Extended Service Ft<m by 
tuJtiU ft’s the only one backed by the 
Ford Motor Company. 

Gel it tofu !wr - - frw'kfc' tip. 






100% Synthetic MotorC 

Saves you gas and oil chang< 
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ft you re 
still drinking 
whiskey 
on the rocks... 



/ it's because 
you haven't 
tasted gold rum 
on the rocks. 



That's the reaction that's made 
Puerto Rican Gold Rum one of the 
most popular and fastest growing 
liquors in America today 
Any way you ay it b Gold Rum is 
a smooth alternative to bourbons, 
Wends, Canadians— even Scotch. 

Enjoy it on the rocks, or with a 
dash of soda or your favorite mixer. 
The first sip will amaze you . The 
second will convert you. 



Make stir* the rum ii Puerto 
Rican. The people ol Puerto Rico 
have been making rum for almost 
five centuries. Their specialized skills 
and dedication result in a rum of 
exceptional taste and purity. 

No wonder over 85% of 
the rum sold in this country 
comes from Puerto Rico. 

Puerto Ricnn minis 

Aged for smooth ness and tasi 
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Introducing the Monroe Gas-Matic. 

The first American-made shock with acushion of gas to stop small car bumps. 



Small car America, is ay goodbye to ur 
strip E-ruuch pmhok- shim and all the other 
nasty bumps you've encountered uii the small 
car road of life The lieu Monroe Gas Matk 
is here. 

An advanced small car shock featuring a 
special low pressure gas charge that works 
like a cushion against bumps, pr >T holes. Mi 
strips and oilier i ■ nad hazards 

In fact, we're so Lonfideul Cms Millies will 
give you the best small car ride you've ever 



had, l. S or foreign, we'll even make yon 
this promise? 13 in oO days you don't agree 
Gas- Malics give you the best ride ever 
Mono ip- u UL repl.si. r !hcm, Lit no charge . with 
any comparably priced shock " 

So it you've been leartitng the realities 
ol small car ride by the seat a\ your pants, 
pm a little ■ ushkm between you and the 
road Get a ^et id Oa^- Mati.es frum your 
Mo rime retailer. 

The bump stops there 



tMONROEf 

Sndi Ok. 'ftt/Mm 





TO THE EDITOR 



Battleship debate 

Referring to your June s 82 cover sto- 
ry (The Born-Again BaUlewagons, 
page 73>» I think it's a waste of tax- 
payers 1 money to reactivate World 
War II battle ships that were de- 
signed nearly half a century ago. 
The costs for their logistical support, 
fuel and personnel will be stagger- 
ing. And a number of smaller vessels 
will be needed to screen and supply 
these huge dreadnoughts, thus forc- 
ing normally offensive warships to 
be used purely in a defensive capac- 
ity, 

E- GRANT REES 
IDAHO FALLS, IDAHO 



sians* who have much more powerful 
presses than we* 

Four PM ctesto*— wow! 

In your September 'BO issue, you fea- 
tured plans for a clever child's desk 
(Build The Art Dezk That Never 
Runs Out Of Drawing Faper r page 
98). Since I have three grandchil- 
dren and another on the way, I set 
up a mass -product] or. operation and 
made four of the desks at once, two 



Your battleship cover depicted 
only the glory of war and none of its 
horror. Let 1 shave peaceful subjects, 
please. 

JOE MITCHELL 
PORTLAND ORE. 



No one enjoys the thought of war, 
but it * s necessary at times to examine 
the means of adequate deterrence . 
While the battleship question will cer- 
tainly give rise to legitimate debate, 
it wa s precisely for rea sons of econo- 
my that the Navy proposed the reac- 
tivation plan, as out article pointed 
out. Refitting basically sound exist- 
ing halts with modem weaponry is a 
w>ay of getting a strong naval deter- 
rent at just a fraction of whal it 
would cost to build new ships from 
scratch 



Mass productions Cm of four PM art desk* 
made by reader Arnold, with young artist at 
work. Not* second desk In background. 

of which are shown in the enclosed 
photo {above). 

The desks were easy to build and 
are well liked by the children. Inci- 
dentally, I had trouble finding the 
rolled poster paper you specified, 
but discovered that plain butcher's 
paper, readily available in large 
rolls and inexpensive, makes a good 
substitute. This might be a help to 
other readers. 

IVAN L. ARNOLD 
TIGARD, ORE, 



High-flying achievement 

1 found it thrilling to read Kelly 
Johnson's article on the SR-71 high- 
altitude reconnaissance plane (The 
' Blackbird ' Story, page 70, July *82), 
This awesome technical achieve- 
ment should gratify all Americans, 
especially since the great effort and 
cost produced a peace machine — not 
a war machine. 

if those who stage "peace walks'* 
want a worthy objective, let them 
campaign for the 25G fc 000-ton forging 
press that Johnson wants and our 
country needs. 

KENNETH BROOKS 
VASHON.WASH. 



Thanks for the helpful tip and the 
appealing photo. For others who may 
be interested hi constructing one of 
their own, photocopies of the desk 
plans are 75 cents from Popular 
Mechanics t Box Radio City 

Station , New York, N*Y, 1 010 1. 

Inspired by dream garage 

My compliments on your article Ha w 
To Design And Equip Your Own 
Dream O a rag e (page 1 26, May '82). It 
certainly was an inspiration to all of 
us weekend auto mechanics. 

EDUARDO ROJAS 
WEST COVINA. CALIF. 

Ripped off, but wiser 

Your June *80 issue had an excellent 
article on avoiding solar gyp artists 
(Don't Get Burned By Solar Rip- 



Kelly Johnson, who headed up the 
SR-71 Blackbird program at Lock- 
heed . pointed out in hi* article that 
the lack of adequate forging presses 
had seriously hampered our work, 
with suck critical metals as titani- 
um— a lesson not lost on the Rus- 



Offs, page 84). Unfortunately, it 
arrived a few months too late to save 
me grief, but confirmed what I later 
found out. 

Shortly after my system was in- 
stalled, I discovered it was shutting 
down long before it should, then 
couldn't be restarted until the next 
day. The dealer who installed it was 
no longer in business (naturally). 
The manufacturer admitted it was a 
problem they were having trouble 
with, but couldn't help. Mow we're 
into the third year and still have the 
problem - 

It pays not only to pick a system 
that's earned a good reputation, as 
you pointed out K but also to monitor 
it closely after it's installed. Only 
then can you be sure it's functioning 
properly. 

FHEDH. MAILLOUX 
NORTHAMPTON. MASS 

Wing- walkers Immortalized 

You did such a great job on my wing- 
walk adventure (Anatomy Of A 
Wing-Walk* page 31 k June *82) that 
l 3 ve been besieged with requests for 
copies of the photo showing the 19 
parachutists clinging to the wing 
just before jumpoff. 

Your readers might like to know 
that I've had it made into a full-color 
17 x 22-inch poster— suitable for 
framing, as they say, lt J s $5 postpaid 
from Project Wmg- Walk, Box 14461, 
Gainesville,' Fla, 32604. 

MARTIN CA1DIN 
GAINESVILLE, FLA, 

Thrill rides not air new 

The Peter Pan thrill ride you showed 
at the Knoxville World's Fair (Tech- 
nology Update, page 1 11 h July p 82) is 
not the only one in the country- A 
version of this screamer, called The 
Ranger, was introduced this sum- 
mer at Darien Lake, a theme park in 
western New York. 

Darien Lake also introduced the 
first boomerang- type track contor- 
tion as part of its new roller coaster p 
called The Viper. 

DON GWOREK 
BUFFALO, NT, 

We didn't say Knoxville had the 
only Peter Pan ride^just the first . 
And the boomerang feature actually 
made its debut two years ago at Kan- 
sas City's Worlds of Fun park under 
the name Kamikaze Kurve (see Ter- 
ror On Wheel&“By Design, page 79, 
Aug. I 80 ). M 
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Cessna will make you 
a pilot for $2,990. 




Cessna Flight Plan ... for every- 
one who's ever considered be- 
coming a pilot. Your Cessna 
Flight Plan covers everything 
von need to learn to meet the 
qualifications tor a pri vate pi lot's 
license. 

And tor the first time, at par- 
ticipating Cessna Pilot Centers, 
you have the advantage of a 
standard, nationwide price. So 
you know at the start what it 
will cost. 52,990.* 

Bankcard financing. You'll 
probably find your finan- 
cing right in vour billfold, 
because every participat- 
ing Cessna Pilot Center is 
ready to accept vour VISA or 
MasterCard, 

But whether vou choose the 
convenience of bankcard finan- 
cing or cash, you'll Still pay as 
you go. 

Because your Cessna Flight 
Plan is designed to allow you to 
pay in easy increments from 
first solo to final check ride. 
Just S365 to start, and $375 as 
you complete each segment of 
vour training. Each payment 
may be charged to your VISA 




or MasterCard and financed, 
just like an\ other bankcard 
purchase. 

Quality Training. Vour Cessna 
Pilot Center System assures vou 
of the finest flight training at anv 
one of the more than 800 Cessna 
Pilot Centers throughout the 
U S. It is a program which total- 
ly integrates the a rpjane with 
the study materials . . . teaching 
you what you need to know, 
when you need to know it. 
The CPC System produces 
better pilots, in less time, 
and currently trains over 
3fl,£K)0 people each year. 
Lifetime investment. In 
today's fast paced world, the 
ability to be where you need to 
be, quickly and efficiently is be- 
coming increasingly important, 
So a Cessna Flight Plan is 
an investment in yourself. Be- 
cause once vou have vour pilots 
license, you have it forever. 

Whether you use it for busi- 
ness or pleasure travel, or plan a 
career in aviation, your license 
will continue to pay dividends. 
Any questions? Call a pilot, toll 
free. For a first-hand look at the 




Cessna Flight Plan and becom- 
ing a pilot, nothing could be 
better than talking to a pilot 
yourself. So we've arranged for 
vou to do just that. Call 1-800- 
833-0025 (in Kansas call 1-800- 
362-0356). Your call will be 
answered by an active pilot 
who will see that you get a 
complete information packet 
and the name of your nearest 
Cessna Pilot Center He'll also 
be pleased to answer your indi- 
vidual questions about learning 
to flv. If you prefer, you mav 
return the coupon below for 
complete information. 
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ALL OUTDOORS 



Faster— lighter 

Naval architects have pointed out 
that an orange crate has been 
known to drift across oceans without 
any damage. Light, strong and offer- 
ing practically no resistance to the 
water, it can survive storms and 
breaking waves virtually intact. 
That doesn't mean modern boats 
1 should be built like orange crater 
but it does point up the advantages 
of good basic construction and mini- 
mum displacement. 

Add power — sails or engines — and 
the hulls to mount them properly, 
however* and wind and water start 
to fight back agai nst the objects try- 
ing to push through. Up to a point 
(usually 10 to 20 niphp depending on 
the length of the boat) the hull can 
speed up by pushing the water out of 
the way ns it displaces it„ But to 
make the breakthrough from dis- 
placement to planing hull, the craft 
has to he light enough to skim the 
top of the water* strong enough to 
take the added impacts involved and 
powerful enough lo provide the ex- 
tra speed required. Just in the last 
few months there have been some 
major refinements. 

Mercury Marine is starting to 
move its outboards into the electron- 
ic age with "EFI." That stands for 
Electronic Fuel Injection, and 
adapts Bosch Injectors similar to 
those used on automobile? to two 
experimental engines. One is the 2-4- 
liter EFI, developed with the 142- 
cu-dn. Vfi powerhead, that’s report- 
ed to produce 250 crankshaft hp at 
about G.50U rpm. And from the at>7- 
cu.-in. 3,4 Merc V6. the Hi-Perfor- 




Electronic fuel injoclton Is boosting horse- 
power or Mercury's 3.4 to wen over 325. 



mance Products Div. is pulling over 
325 shaft hp — how much more they 
won't say. Superior tuning possible 
with the electronic control of the 
injected fuel seems to make the pow- 
er boost possible. Normally, allow- 
ance must be made for average 
conditions of temperature, humidity 
and barometric pressure. But if a 
built-in computer can determine 
and factor in these variables, the 
engines can be set up more exactly 
and save fuel at the same time. Ini- 
tially, the 2.4 and 3.4 EFIs will only 
be available for racing. But there's 
little doubt that we'll see electronic 
fuel injection on other production 
Mercury models if the first ones are 

successful 

Deep-free*® prepreg 

Materials used in buildingthe space 
shuttle have now been incorporated 




Light Nomex honeycomb Inside Kevlar 
gtv#« Aramld Arrow ipfeed pnnf economy. 



in a 26-footer from Wellcraft Marine 
in Sarasota, Fla. Modelled on Well- 
rraft's Nova II, and built by light- 
hull specialists Force Engineering, 
the new Aramid Arrow uses Pu 
Font's Nome?! honeycomb core and 
Kevlar high-strength a rain id ma- 
terials derived from nylon. The 
craft is called the first all-honey- 
comb composite powerboat ami 
weighs over 1 ,000 pounds less than a 
similar boat of fiberglass. 

Pound for pound, Kevlar is 
claimed to be fiv& times stronger 
than steel, and for the AramkE 
Arrow a fabric of Kevlar filaments 
was prepared by Ciba-Geigy with a 
mechanical pre impregnation of ep- 
oxy resin and catalyst. It's been 
found with fiberglass that this pre- 
preg can be prepared with a very 
precise and efficient mix of resin. 
The prepreg is then stored in a freez- 
er so that the resin does not kick 
over and catalyze. For the Arrow. 
Kevlar prepreg is removed fro m the 
freezer and cut to shape with teen- 
plates. Several Sayers are laid up by 
hand in a female mold, covered with 
a layer of honeycomb Nomex. and 



then topped with several more pre- 
preg layers, 

Finally, the hull and deck are vac- 
uum bagged and baked in an oven 
for a bonded cure of great strength 
and tightness. 

The result is a boat that is more 
expensive, but one that is faster and 
about 25 percent more economical 
to run* (Comparative commercial 
fishing boats have shown a 53.7 per- 
cent improvement in fuel econo- 
my, 10 percent increase in speed, 
longer range and greater payload.) 
Using a 260- hp MerCruiser stern- 
drive, the Arainid Arrow clocked 
49.6 mph. 

Bite-proofing 

High in the Colorado Rockies where 
1 grew up, the ranchers used to 
claim that rattlesnakes couldn't 
take the altitude. At least we never 
saw any above 8.000 feet, but almost 
any place else in the country there's 
always the possibility of meeting an 
unfriendly snake afield. Thick boots 
and leggings are one form of heavy 
protection, but now Bob Allen (Box 
477, Des Moines, Iowa), the maker of 




Snake Chapa, new from Bob Allan, ua* Cor- 
dura lo blunt blfot of snakes found afkpld. 



fine sportswear and luggage, has 
Come up with Shake Chaps for $50 — 
a decent price for peace of mind. 
They are made of urethane-coated 
Cordura with nylon zippers on the 
outside of the legs for quieter walk- 
ing and sewn- in creases for easier 
brush-busting. And they've been 
bite- tested successfully. M 
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A Job Important Enough To Become 
A Career Is Part Of The Navy Adventure. 





V 



Most guy&tb through job after 
joti before t hey finally land one 
they can build imo a career. 

In today's high-tech Navy, you 
can start with a job important 
enough to become a career 

learning :i valuable career 
skill is an important part ot your 
Navy Adventure. Anti it starts 
when vou choose the kind of 
job or technical t raining \ hut's 
right for you The Navy 
offers training in fields like 
electronics, computers, 
aviation mechanics — over <10 



career area* in all. 

Then the Navy gives you 
the training and experience you 
nerd to master the career skill 
you chose hit ie Navy you uv 
the must up-to-date equEpnient 
and methods in your field. In- 
school training and on-the-job 
experience cun give you a Jove! 
of technical skill and profes- 
sionalism second to none 

Becoming the best at the 
iob you want in do is important 
to your I in ure. and important 
to ihe Navy. Because today $ 



Navy depends on modern 
equipment and the men and 
women who operate and 
maintain it 

\nd the modern Navy pays 
you life- the skilled professional 
you an- V-pu ll cam OViT ttfvjO 
a month, right away, with 
special p:t\ lor sea duty, and 
other benefits like food and 
housing, medical and dental 
can-. That's good starting pay 
for any iob, and in the Xa\ > 
that job can be the start of 
a career. 



Navy. It’s Not Just A Job, It’s An Adventure. 




MOMTOR 




Three- D computers 

Have you ever wondered what's 
inside an IC — one of the integrated 
circuit “chips” that are used in digi- 
tal circuits? If you took one apart, 
you'd find a very thin wafer of sili- 
con, covered with microscopically 
small tracings- The tracings often 
resemble a map or stylistic draw- 
ing. 

The tiny tracings, called junctions 
and structures, simulate the thou- 
sands of transistors that would oth- 
erwise have to do the job performed 
by that circuit. These junctions and 
structures are deposited onto the sil- 
icon in a "gaseous environment" 
during manufacture. The placing of 
these "impurities" must* of course, 
be extremely accurate. 

Most chips use wafers that are 
pretty much two dimensional — like 
a fold-out map. 

But researchers at Stanford Uni- 
versity (Prof. Jim Gibbons and col- 
leagues) have developed a way to 
"shoot'* impurities into the wafers 
at various depths. They use an ion 
beam as an "atomic shotgun" in 
order to develop three-dimensional 
chips, 

Why three dimensional? Keep in 
mind that the shortest distance 
between two points is a straight 
line— and the shortest way is also 
the fastest way. This ability to stack 
junctions and structures atop each 
other with great and complex accu- 
racy may result in faster chips and 
far more powerful computers. 

The Japanese and French are also 
examining this concept. The next 
"space race" may be for microscopic 
areas of three-dimensional space. 

Audfo/Vfdeo marriage 

Component stereo — a complete sys- 
tem built from a separate amplifier, 
tuner, turntable and other parts — 
has been around a long time. Compo- 
nent video has now taken a giant 
step forward with the introduction 
of the world's first combination au- 
dio/video receiver from Kenwood, 

The new unit is styled to match 
others in Kenwood's new video line 
(see photo at rights complete with 
large push -pad. as well as pushbut- 
ton controls. 

Operating in its video mode, the 
unit will offer the home videotapist 
some very professional capabilities. 
You can connect two video cassette 
recorders (VCRs) to it, as wall as a 
TV monitor (to view as you would a 
normal TV), a video game/computer. 
or a videodisc. 



Notes and digits 

Touc^-Tooe telephones signal The central 
switching office hy means of tones. Bus what 
most people don 't realize is mat a pusn on one 
button actually sends out two blended rones. 
Each button has two associated tones— one in 
a high frequency, the other in a tower range. 



Once the various units have been 
connected, you can use the controls 
to dub between VCR 1 and VCR 2* 
Or,, you can dub from video onto the 
audio line. The receiver even syn- 
thesizes a atereoSike sound from a 
normally monaural television sig- 
nal The power output is 30 watts per 
channel and it*E priced at W10 
retail. 




SI 

Kenwood's KVR+510 (top) Is the first receiv- 
er for both audio and video signals. 
Canon's VE-f OA (bottom) i* a video editing 
device wfih many professional features. 

As more people become involved 
with video — and maintain their in- 
terest in good audio— youTl be see^ 
ing more such units. What we find 
most interesting is that this first one 
was introduced by Kenwood— an es- 
tablished audio company which is 
relatively new to the video world. Its 



Pressing the "7." tor exempts, sends out a lone 
of 052 Hi and one of 1 .209 Hz, Because Indi- 
virtual tones are wrthrn vcn&e frequencies, the 
phone company came up with this method ol 
using two tones so background noise wouldn't 
result in a wrong number. 



now lino of video products ia very 
good; we wonder if it will, in fact, be 
the audio companies that extend the 
boundaries of all electronic home 
entertainment. Pioneer has already 
demonstrated its leadership with its 
Laserdisc videodisc machine. 

New video editor 

We mentioned above that audio com- 
panies are getting in on video. So are 
camera companies* such as Canon* 
which recently unveiled the first 
video editor designed for consumer, 
at-home use. It will be available lat- 
er this year. 

This handy box (pictured at left) 
will bring many professional editing 
techniques to the amateur. The unit 
allows audio dubbing onto one or two 
VCRs and controls such things as 
frame advance, slow motion, review 
and cue* insert and assemble. The 
liquid -crystal display gives precise 
tape readouts. m 
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WEIGHTLIFTING, PURE AND SIMPLE. 
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24 traditional Durbell. pulldown and freebody stations. $495.00 

Far a free Soloflex 11 brochure cam *800-453-90 00 

■<f write Saiofle*. Hillsboro, Giegah 97t23 






Naturally your lawn and garden tractor can cut the grass. But can 
it cut the mustard when it comes to heavier work? Can it help you raise 
com? Can you use it to grade that new driveway? Can it dig a trench? 
Or a post hole? 

The Kubota B7100D'X pictured opposite, is a demon for hard 
work. In fact, you won’t find another 16 hp tractor in America that can 
do more kinds of jobs. From mowing the lawn to heavier chores like 
plowing, tilling, digging, and lifting. 

The Kubota B71O0DT isn’t just a beefed-up riding mower. 

Instead, it’s a scaled-down farm tractor, complete with such farm- 
type features as a fuel-saving diesel engine, 4-wheel drive, six forward 
and two reverse speeds, rear PTO, and a 3-point hydraulic hitch. 

The B7100DT is also ready and willing to accommodate a wide 
variety of Kubota implements: mid-mount or rear-mount mower, rear 
blade, front blade, rotary tiller, plow, disc harrow, trencher, front-end 



loader, backhoe, post hole digger, 
and snowblower. 

We’re now in our second 
decade of selling tractors in 
America, and one of the reasons 
for our success is the quality 
and commitment of our national 
sales and service organization. 

Besides the B7100DT^ your 
local dealer can show you many 



t I’d like more information about the Kubota 
[ B7I00DT and all war other fine tractors. Please 
t rush me a free copy of your latest brochure. 

Mail to: Advertising Department 

Kubota 'tractor Corporation, 550 W. Artesia Blvd. 

PO, Box 7020, Compton, CA 90224 

[ NAME 
| ADDRESS 

cmr county state ZIP 

AREA CODE TELEPHONE NUMEER 



1 



other Kubota models ranging 
from 12 to 81 hp. So if you’re 
looking for a hardworking mid- 
size tractor, please remember, our 
Kubotas are looking for work. 




VCfe’re looking for work. 
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A world of oars 



Saphler coupe, built In 
Utchfenateln, carries 
the wedge shape to 
an extreme. 



r 



Scoop! Here’s a. first look at the 
Saphier from Liechtenstein, You 
can’t look it up in your Funk & Wag^ 
nail's, and you won't even find it in 
the automobile bible: World Cars 
198 $, The flip-top box is the idea of 
Xaver Jehli*, who is building the 
fiberglass bodies to mate with ‘69 
Beetle chassis. The rear-engine lay- 
out uses the 1. 5-liter VW engine. The 
"door” is a roof window, as the 
designer calls it, and can be removed 
completely for less-claustrophobic. 



SLngL* "door" of 
the Saphler flips 
up. Car hlbEe 7 
(left) Is beat book 
to had oul about 
car* of the world, 

open-car motor- 
ing. The shop of 
Xaver Jehle is in 
a town that soon 
may be referred 
to as the Detroit 
of Liechtenstein. He’s at Speckle 14* 
FL 9494 Schaan. That's near the 
capita], Vaduz, but then, as 1 found 
out a couple of years a go, if you Ye 
not near Vaduz, you're tie longer in 
Liechtenstein, but in either Austria 
or Switzerland which wedge in the 
tiny principality from all sides. 



The Saphier is toe new to be listed 
in World Cara of course, so you 
won't find it in the cars of Europe 
section, There h after the final listing 
for Italy, the Nuova Innocent! Mini 
De Tomaso, the book goes right to 
Poland (there an? no J h K t L + M k N*0 
car countries in Europe; you'll find 
Netherlands under Holland) and the 
Fabry ka Samochodow Qsobowych, 
or FSO* which is the only way we can 
refer to this state-owned company 
and still be understood. And don't 
think that the magnificent World 
Cars volume doesn’t describe cars 
from little none establishment compa- 
nies, kit cars, if you will; everybody 
is there: In the U.3.A. section, for 
example, you'll find such limited- 
edition American car build- 
ers as American Custom In- 
dustries (Duntov Turbo), 
Antique & Classic Auto- 
motive (Frazer Nash 
TT), Avanti, Blakely 
(Bearcat!, Classic Road- 
ster (Grand Duchess)* 
C tenet, Daytona iMigl/ 
Moya). Excalibur* Keimark 
(GT) and Stutz. So* for the world of 
cars, it's World Can 3982; it's 139.50 
from He raid Books, Box 17* Pelham, 
N + Y> 10803, 

Calculated risks 

Didier Plronl* stalled in his Ferrari* 
is smashed from behind by another 
car goi ng over 100 mph and he steps 
out unscratched. That's one story 
from this year's Canadian Grand 
Prix. It happened at the Gilles Ville- 
neuve circuit in Montreal just after 
the standing start I was on the 
walkway over the pits watching the 
field funnel around pole-sitter Pi- 
coni, A couple of cars clipped the 
Ferrari* but Riccardo Paletti* after 
accelerating from the next to the 
last row for a full five seconds, went 
straight into the rear of the stalled 



racer. What kept him from reacting 
in time, like the other driversTWas it 
poor visibility from the dual and 
exhaust thrown up from the cars in 
the first 11 rows? A glance at his 
gauges? A rookie's eagerness to fol- 
low' the fastest line around the cir- 
cuit that blinded him to the possibil- 
ity of the unexpected? Well 
never know: Faletti died of 
internal injuries soon 
after being rushed to 
a local hospital. 

From where I stood p 
in the wake of the racers leaving 
the grid. I'm convinced that clouded 
visibility caused the fatal delay in 
reaction time, Paletti knew that by 
keeping his foot in it at the start he 
was taking a calculated risk, figur- 
ing all the faster-qualifying cars 
ahead would be strung oul and whip- 
ping through the first turn. He took 
the risk willingly, and took it in the 
only arena where such a risk should 
be taken: on the racetrack. 

AH too often, poorly calculated 
risks are taken by drivers like you 



Driver In Formula 1 car site so far forward, 
hit feel ate ahead of the from wheels. 

and me on highways where visibility 
is wiped out by thick fog, or in other 
situations where we assume the 
road ahead is clear. Good examples 
of the foolishness of driving blind 
are the pileups that Occur regularly 
in fog on turnpikes and freeways, 
often i n vol vi n g h u nd reds of vehic I e s* 
Just leaving the driveway is calcu- 
lated risk enough for me: In the 
future, whenever I'm tempted to 
drive top fast when 1 can't see where 
I r m goings 1 know 1T1 think of Riccar- 
do Paletti, a brave Grand Prix driver 
whose business was speed. VM 
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HOW 00 YOU KNOW HOW GOOD YOUR RIOTOR OIL 15? 




‘AT QUAKER STATE, 
[I WE PUT IT 
IN WRITING.” 

Quentin E.Wood 

President 



10TOH < 




Probably the biggest favor you can do your car is provide it 
with clean, fresh, quality motor oil each time it’s ready for an oi! 
change. But. since you can’t watch a motor oil at work in your 
car’s engine, how do you know you're getting all the quality 
you’ve paid for? 

At Quaker State, we put it in writing. We back up our 
quality with a lifetime guarantee. We guarantee every 
new car engine against oil-related failure for as long as 
you own your car and use Quaker State. For details, and 
coverage, write Quaker State, Warranty Department , 

Oil City, PA 16301. 

And you don’t have to buy a new car to benefit 
from Quaker State Quality When you put Quaker 
State in your car— old or new — you’re putting in 
Americas quality motor oil. Made only from 
Pennsylvania Grade Crude Oil. 







N0.2IN ASERIES 



GUARDING 

YOUR^r 

MILITARY 

EXPERIENCE 



FRINGE BENEFITS 



rr you have experience in any 
branch of ihe Armed Forces, you could 
noi only be earning a good exira 
income -but enjoying some valuable 
fringe benefils- while you hold one of 
the most imporiant jobs in America. 

In an Army Guard unit close 10 home. 

Here are some of the many 
fringe benefits you get for serving just 
two days a month and two weeks an 
nual training each year fa Her an initial 
training period) in the Guard: 

Free air trawl: is ava liable to vou 
as a service member anywhere in the 
con linen lal U.S., Alaska' Hawaii or 
Puerto Rico, on a space available basis, 

Education Assistance: depend' 
ing on the slate in which you serve, you 
may be eligible for tuition aid, college 
loan repaymersi and other types of edu- 
cation assisiance Your local recruiter 
has complete deta ils. 

A bigger pension: you'll earn 
extra retirement credits, and you can 
start collecting your pension at age GO 

PX Privileges: up to 18 visits 
a year. 

bow-cost life insurance: up to 

S20,000 in coverage for just pennies 
a day 

You ll also be helping people in 
your comm unity and siatewhen nat- 
ural disasters or other emergencies 
strike. We think you’ll find ihai's the 
biggest "hinge benefit" of all. 

Fringe benefits. Just one more 
reason to Guard your military experi- 
ence in the Army National Guard. 

To team about other reasons 
from cash bonuses 10 new skills -sec 
your local recruiter, or call toll-free 
BQO63B-7G00.* 

In HJrtill: 737 5255 Puerto Bico: 72X4* 60: Vitgin 
l?lirtJ«(Si Crow* 773 6139. tljrvlamt 719 3381? m 
AiasJi*. cwisull local phone flJ-TKion 

The Guard is 
America at its best. 








F or the past two or three winter^ a couple of us on this staff have 
pretty well given up using our fireplaces for auxiliary heat- We N ve 
opted for portable kerosene heaters. They glow, they T re warm, they're 
really quite satisfactory substitutes. Hut how safe? we're constantly 
asked. We passed the question to long-time contributor Dick Dennpe* 
wolff. His answer begins on page 132, (No question, well keep on using* 
our kerosene heaters, but if you have any kind of auxiliary heal, you'll 
want to see what he says.) 



Invented hare, but the Japanese have used It beat. Sound familiar? It s 
true with the robot. Even so, and despite its limited intelligence, it'd be 
great to have one around to shovel the walk, wouldn't It? But before 
you give up the neighbor kid, read Technology Editor Robin Nelson's 
report (page 77) on the true state of robot art- 



When wringing out pickup Krucka (page 82 ) becomes routine. PITs auto 
staff turns to racing for excitement. And it does it quite welk For 
instance, Tony As sens a* competing for the first time* drove a modified 
stock Mustang to first place in a regional Sports Car Club of America 
race in New Hampshire early this summer, Then PM h s own entry in 
the Quaker State/ Longest Day of Nelson Ledges wound up in first 
place in that endurance event* The four drivers — Assenza, Detroit 
Editor Gary Wiuenburg. plus Fred Baker and Bob Nike!— covered 
1*908 miles in 24 hours! averaging 80 mph. And we put out a magazine, 
too! 1** 



Auto Ed Nor Atsenzs 
{right) exits Mustang 
after v I dory In SCCA 
regional race. Be- 
low: PM's tsr and 
crew after waning 
Longest Day of Nel- 
son Ledges race. In 
foreground are driv- 
er* Wltranburu. As- 
senza, Nlkel, Baker; 
at left. Joe Oldham, 
team manager. 



MOTES 
FROMTHE 
EDITOR 



Si- 
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How to craft toys 
like this space shuttle 
and give yourself 
more workshop space. 




Presenting the Shopsmith MARK V. your 
complete home workshop in a single Space- 
sawing unit! 

One MARK V gives 
you the 5 tools you 
need most 

The MARK V can help 
you craft fine, durable toys 
for your children and grand- 
children — and do almost any 
home woodworking project 

It’s a table saw, drill press, 
horizontal boring machine, 
lathe and disc sender. All in 
a single free-standing floor 
unit that takes no more 
space than a bicycle* 

Each of the five tools is 
powered by the same 
heavy-duty precision 
built motor, too. That 
means the MARK V 
costs much less than 
the Individual single 
purpose tools you'd have to 
buy to match its capabilities. 

Send for your FREE 
information fit... 

You'll find out more about what the MARK V can 
do for you when you send in the coupon. As 
soon as we receive it we'll rush you a 
MARK V Information KH abso- 
lutely free 

The kit will show you how easy it 
is to try out the MARK V for 30 days 
risk-free. And it includes a handy 

booklet called "How To Determine 
Your Best Power Tool Buy." 

Receive complete 
plans FREE in 
HANDS ON! 

We'll enter your name for a free 
one-year subscription to HANDS ON!, 
the national magazine packed with 
how-to home repair articles, project 
plans and helpful woodworking tips. 



Your HANDS ON! subscription is a 
$6.00 value, yours free with no obliga- 
tion. We only want to further your wood- 
working interests and introduce you 
to the remarkable MARK V. 

Mall In the 
coupon today 

Why wait? The sooner 
you act, the sooner yotfll 
enjoy your free magazine 
subscription and learn 
how you can own a 
Shopsmith MARK Y: 

the tool to 
start with... 
the system you 
grow with! 

Shopsmith he. 



T hu Horn* Compa 

Tic Gflfth&f Dews 

Oh*e+53f7T 



^Shopsmllly lr»e 1 &S 2 



□YES! I want to find out more about the advan- 
tages qI doing Fme woodworking and saving space 
with the Shopsmith Mark V Send me a FREE 
Informal ion Kit. intruding the bookie! "How To 
Determine Your Best Power TooJ Buy “ and enter my 
name for a FREE onfryear subscription to HANDS 
ON!, the national woodworking magazine I u nrie n 
stand ! am under no obligation 

Name 



Address 

City _ 



Stale 



&af>d ta Shopamitlx in t 

Th&'N-ome Workshop Company 
750 Center Drtve 
Vandal ia On in 4537? 



□ tpl. 35 B 2 
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Minivans on the way 

The slick little van you see here is an 
experimental Ford design, hut it 
looks like Chrysler will get the ju mp 
on Ford and other domestic and for- 
eign competitors when it begins 
churning out a small front- wheel- 
drive van from its Windsor* Out., 
plant about a year from now. 

Code-named T-115, the baby van 
will be based on fwd K-car mechanic 
cals, with the 2.2-liter Four stan- 
dard, the Mitsubishi 2. Editor ,J Silent 
Shaft" Four optional anti a new 2.5- 
liter diesel Four (derived from the 
old 3,7- liter, slant Six gas-burner) a 
likely second option. Wheelbase is 
112 inches, and passenger capacity 
is seven, or five with the optional* 
fold-down third seat. 

Sports car wars heat up 

At long last, sports cars seem to be 
making a big comeback. All three 
Detroit makers are now committed 
to bringing out an all-out two-seater 
and dropping pretensions of culling 

them dual-purpose economy /fun 
cars, These buzz-bombs are per- 
formers, pure and simple, and we're 
glad to have them. 

We K Ve already reported on the 
Pontiac mid -engine P-car, a definite 
go for r 34. Now there is rumor that 
Ford will not he outdone and will 
produce its own mid-engine ear, 
built around the EXP/LN7 (Escort) 
mechanicals. It might look a little (or 
a lot) like the Ghia Brezza showcar 
currently making the European 
auto show rounds. It could not 
become available until late J 85- 

Chrysler + on the other hand, has 
its sports car plans finalized. Code* 
named the G-24, it will lie powered 
by a 2.2diter turbocharged motor 
producing around 147 hp, weigh 
around 2,400 pounds and turn 0 to GO 
mph quicker than a Camaro Z28. 
Unlike the Ford and Pontiac oars, 
the G-24 will have front drive me- 
chanicals, rather than mid-engine 
rear-drive, borrowed from the cur 
rent K-cars. All we ran say is, it's 
about time. If they can produce 
these exciting, good-handling cars 
at an attractive price* they'll all be 
in the same happy circumstance 
Chevy and Pontiac are in with their 
Fears— not being able to make 
enough to satisfy demand. 

More hot rods 

Commemorating the Kith anniver- 
sary of the fi rst performance-orient- 




Fulure Ford van will bo based on Escort platform. 11 will bA 1 57 Inches long, have A &44flCh 
wh*elbei« end CSiry els or seven peseengere. A Chrysler minivan will beat a to market. 



ed Hurst Olds, GM'a Oldsmobile I>iv. 
will introduce a new Hurst Corp.- 
modified version of the rwd mid-size 
Cutlass for "83, 

It plans to feature a hopped- 
up V8 engine* special suspension 
and — arc you ready? — u faur-apeed 

transmission with Hurst linkage. 
When was the Vast four- speed 
Cut I ns a you can remember? (Or 
do they mean four-speed auto- 
matic?) 

Meanwhile, VW of America will 
introduce a European-type GTl per- 
formance model Rabbit, just tw r o or 
three years after it should have. It 
will have a fuel-injected, U-liter 
engine Coupled to a close-ratio five- 
speed transaxle, sport suspension, 
tuned exhaust, vented disc brakes 
and special instrumentation, plus 
seats* steering wheel and GTl 
graphics from the well -respected 
European GTl. 

VW also plans a 1.6-liter turbodie- 
sel with five &peed transmission for 
its U.S.-built Rabbits, as well as 
four- and five-cylinder turbodiesels 
for the made-in-Germany Jett a and 
Quantum lines, 

GM engine plans 

Reacting to changing market 
conditions* Oldsmobile has shelved 
its V5 diesel program originally, 
intended as an '84 option for small 
trucks and fwd X^cars; and Cadillac 
has delayed a Vf> version of its 4.1- 
liter aluminum V8 for at least a 
year. 

But that lightweight Cadillac V8, 
introduced a year ago, is being con- 
verted for transverse installation in 
the downsized, '84 fwd luxury C- 
cars — and is a logical candidate for 



m id- # k ip mounting in the rumored 
Buick and/or Cadillac luxury sports 
car for '85 and '86. Buick Div.. too, is 
adapting its 3,8-liter V6 for trans- 
v erse fw d a pp] ic ation e — p robab I y 
for those same ’84 G-cars. 

Name game 

If you ran one of GM’a car divisions, 
what would you do with long^popu- 
lar, big-ear names like Impnta, Ca- 
price, SB and LeSabre once the cars 
that bear them are phased out? Pon- 
tiac already transferred its Bonne- 
ville moniker to a jaazed up rwd L, G- 
car TP version of what used to be the 
intermediate LeMans BI A-car, M so 
Chevy, Olds and Buick could do the 
same. 

However, those divisions’ G-cars 
already have successful names (Mal- 
ibu* Cutlass* Regal) — besides which, 
they’re not likely to be around much 
longer either. 

My guess is that those names are 
too well established to be retired, 
and they'll probably be hung on top- 
of"the-line versions of the new fw r d 
A -cars (Celebrity, 6000, Cutlass 

tPWu&'Q J^rn ro pair 1 : 34 1 
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Chevy Datsun And Toyota Are 



You are looking at a specially prepared 
and modified new Ford Ranger crossing the 
finish line of the "San Felipe 250” m Baja; 
one of the most grueling off-road challenges 
in truck racing, lo win you not only have to 
beat the competition, you have to conquer the 
sand, sagebrush, dried riverbeds and moun- 
tains of the Mexican Desert. 

I lus year everybody wanted the prize. 

[ he competition sported all the names; includ- 



ing Datsun, Chevy, Ibvota and the new 
Ford Ranger in its first race ever* Manny 
Esqucrra at the wheel. 

Seven hours and twenty minutes later, 
the Ford Ranger crossed the victory line 
alone: a full hour ahead of the nearest com- 
petitor. And five weeks later Ranger made 
it two in a row, winning the "Mint 400" in 
Las Vegas, 

Of course, defeating the compet ition is 




A recnadmcnl of Ford R.itiiiti u inn mu \ he San Felipo 2 r >D. 

An Hour Behind This Picture. 




always gratifying, More important however, is 
knowing our design, manufacturing and qual- 
ity performance has kept Ford trucks first in 
total truck line sales leadership since 1970. 
(Based on R.L. Polk registrations for 
calendar year 1970 through 1981 ). 

And, of course, the more quality we 
put into every Ford truck, the further 
behind us the competition's going to be. 



Ford Ranger 



There’s A Ford In America’s Future. 





DFraorr listening post 

vom ftaqg ?0,I 

Ciera and Century) within the next 
couple of years. 

Lee's for bells 

Chrysler chairman Lee lacoeca has 
come out solidly in favor of manda- 
tory seat belt usage laws, which 
won't make him any too popular 
with almost 90 percent of Americans 
who still stubbornly refuse to use 
them. 

"We p ve been saying for years that 
the government should do whatever 



saves the most lives at the lowest 
cost to the public/ 1 he said at a White 
House ceremony kicking off the ad- 
ministration's latest traffic safety 
campaign, "This is it, 

"Virtually every free country in 
the world except the United States 
has a program to promote the use of 
safety belts. Il’s about lime we made 
it compulsory. The potential for sav- 
ing lives and money is enormous. 
Thy Province of Ontario proved that 
safety belts can prevent most inju- 
ries and fatalities. Every car has 
safety bells. All we have to do is use 
them," 



If only other industry and govern- 
ment loaders had the nerve to follow 
suit, this country— Hike many oth- 
ers — could start saving thousands 
of lives and crippling, disfiguring 
injuries overnight, instead of wait- 
ing for air bags or some other expen- 
sive Rube Goldberg device to be 
phased into new cars that are 
already way too expensive. 

Of course, such a law would not 
affect those of lia who already have 
the good sense not to drive or ride 
around the block without buckling 
up first. 

Computerized transmissions 

The p 83 fwd Renault Alliance, an 
AMC-built version of the widely 
acclaimed European Renault SL will 
be the first of many A MC/ Renault 
products to use a new electronically 
controlled, three-speed, automatic 
irons axle when it hits U.S. show- 
rooms next month. The computer- 
ized transmission is smaller, lighter 
and (says AMC) more durable than a 
conventional automatic, conserves 
fuel through more precise selection 
of gear ratios for changing 
conditions and la easily adaptable to 
various power-train configurations. 

Ford update 

While GM moves closer to at least 
one, and maybe two, joint ventures 
with Japanese manufacturers. 
Ford's plans for a co-developed '85 
mini ear with partner Toyo Kogyu 
appear to be on the rocks. Reports 
are that TK, perhaps wary of future 
U.S, trade restraints, was moving 
too slowly to suit Ford. 

Meanwhile, the lovely new fwd 
Topaz and Tempo compacts* replace ^ 
men Is for the rear-drive Fairmont/ 
Zephyr* are set for introduction next 
spring. They'll weigh some 600 
pounds less and shrink more than 2 
feet in length and 6 inches in wheel- 
base. Most suspension and power- 
train components are derived from 
the smaller Escort/ Lynx econo- 
cars. 

New* this fall are the face-lifted 
and upgraded F H3 Mustang/Capri 
(both available as convertibles) and 
Granad ^Cougar series — the latter 
wearing Ford's LTD and Mercury's 
Marquis big-car nameplates, A 4wd 
Bronco version of the new compact 
Ranger truck is also ready for its fall 
debut, while the totally restyled T- 
Bird and SR -7 are due for a mid- 
winter unveiling. 

As noted here before, Ford's new 
styling philosophy runs toward soft, 
flowing, rounded lines— “no more 
boxes," Average drag coefficient (cd) 
of '83 Ford products will be .40, a 
good start toward the company's 
goal of -33 by 1990, nc 



There’s Never A Dull Moment 
With One Of These On The Job 



Keen enough io cut j human hais. laugh enouejn lo 
ect piano w*re - cleans quickly time &rter rirrvhr, 
yej> after year Cutting piere by ChANNELLOCK 
Hand honed. perfectly mated cutter screntifocaJly 
neat treated to hold their edge P*ec:-sion matin of 
highest grade forged Beaulilul h»gh polished 
finish Blue dipped plastic comSod grip* Qualify 
«n every d L J lai I n-g premium .n pr.cpji 

CHA.NNELLQCK. tie fiuje that name \s on She pliers 
you buy 



CHANHEUOCiLINC - Murtnll*. Pwuvhanij 16335 
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PM’s Whatsit 



Are ihese burly lobs ol work or ploy 7 
Win this conveyance replace the 
eiectnc car 1 ? Whoi's going on here, 
any way 17 When you've run oul of 
guesses we'll fill you in on ihe next 
page 



Young and 
wasteless 

As fuel pump prices slowly 
float upwards, the old econ- 
omy run might get to be hot 
competition again. To their 
credit, a group of Southern 
California Audi dealers isn't 
waiting for a headline- 
making squeeze— the as- 
sociation recently spon- 




Sp&tli Car CEub dl Amend# oW^cial wave£ 
siudenr driver mio Audi economy ftynlintin 



sored Its second annual 
economy run for area high school students, Twenty schools 
sent peer-picked drivers to drive identical diesel Audis 
over a 200-mile course. And if you think all today's 
young drivers know how to do is drift into corners end peel 
off at the greens, check out Ron Beale's figures: The 
Burroughs High (in Burbank) senior chalked up a crisp 
91,84 mpg over the course at legal speeds to win the 
event and a SI. 000 college scholarship. 



Actor’s hobby 
became a 
serious business 

The lot© Reginald Denny made more than 200 films 
—and In almost every one ol ihem he was Ihe model 
of a proper English gentleman. Offscreen, the dap- 
per Denny had an unusual passion: building radio- 
controlled drone aircraft He gal so good at it, in fact, 
that he started a company called Radioplane, which 
signed a $33,000 coni rod to produce target aircraft 
for the US Array in 1935. 

Radioplane was eventually said to Northrop Carp 
and became its \fentura Div. in Newbury Fork, Calif 
Including Denny's early efforts, ihe company has pro- 
duced more than 77,000 target drones Tbday It's 
looking at a possible $200 million market tor lust one 
product— an air-launched version that behaves like 
a cruise missile and can be used to teach pilots how 
to combaf incoming guided weapons 
Parachute recovery systems have added greatly to 
the longevity of target aircraft With enough inex 
pertise on the part of those tiring al it. a parachute- 
equipped drone has a better lhan even chance One 
Northrop drone used lor NATO training in Greece, 
for example, set a record ol 64 missions before some- 
body was able to shoot if down 




Fl&gTnAEd Denny's model plane passion led to Northrop s va&l 
large! drone business. ChuMr drone is launched Irom ground 
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Light as a feather 

After PMV jv^nr article on mi per tight, 5 puce- Age bikes 
appeared tSupfrhitw Built Like A irpitift^ 76. July ^2 9. 

word came I hat |he lightest handmade hike Ltvailablc sells 
for about S45a Fur I tie bi rds, we said, and il turns oul we 
were right. 

(luttorT Manning. h*h of Temple Cilv, (L^lif.. actually has it 
pofup, business in '"bird props," which he ship* tn enter- 
tainers and cirrus [sets dll over the world. Miniature vehicles 
head (he list, and bicycles are a favorite. The small bikes 
musl hr trurdiilh machined and balanced l it lakes a bird 
months to learn lo ride one— bul he never forgets how (. 
Manning works with his own jig* and specially designed 




Bird wfflttvr Hubert Manning builds bllra wheel on apodal Jig. 



\ 
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WHatsit revealed 

What started out, according to our or inner on exotic 
cult ures, merely as another way to generate a beauty 
of a thirst ma$ become a sb cable tourist attraction 
for the town of Alice Springs, Australia It's the annual 
"boar race held on the town's prime natural feature— 
a dry riverbed Procedure is this You build a craft suit- 
able for entry in any number of show or competitive 
categories, then variously carry or flog it along the 
sandy river bo nom to the end of the course Then you 
dnnk beer 




Demonetntlcxi which teaches kids about bike eately features e Ml 
■ran performer known as "OH leer Byrd"— on Ms Manning bike. 



ioqIsl j tanrtrni hik«' for two birds will run you 8750. For 
lliltriiimiblr flvians. Manning will supply battery-powered 
jeeps, pedire car, and so on, ai print's from 8650 op. So jar, 
however, no pnrml has Irccri able 1 to slcer nni 1 and talk al 
I he same ( i rm 1 . W 
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when I planned to 

retire before fifty 



this is the business that made it possible 

a true story by John B. Hotkey 

Starting with borrowed money Duraclean gave 
me the opportunity for financial security. .. 

In eight years I sold out at a profit and retired. 




lr Nal until J was furtv did I make up any 
mind that I was going to retire before 
ten years had passed t knew L couldn't do 
it on a salary,, no matter how good, 
I knew I couldn't do it working for 
others It was perfectly obvious to me 
that I had to start a business of my own 
But that posed a problem. What kind of 
business? Most of my money was tied 
up. temporarily 1 was broke Bui, when 
I found the business J wanted I was able 
to start it for a small amount of bor- 
rowed money 

"To pyramid this investment into re- 
tirement in less than ten years seems 
like magic, hut in my opinion any man 
in good health who Huh the same ambi- 
tion and drive that motivated mu, could 
achieve such a goal Let me give you a 
lit ite history. 

"1 finished high school at the age of IS 
and got a job as a shipping clerk My 
ne*t job wag butchering at d plant that 
processed boneless beef. Couldn't see 
much future there Ne*t. I got a job as 
a Greyhound Bus driver. The money 
was gOqd The work was pleaaanl. but 
j couldn't see it as leading to retirement. 
Finally I took the plunge and went into 
business for myself 

"1 managed to raise enough money 
with my savings to invest in ei combina- 
tion motel, restaurant, grocery, and ser- 
vice station It didn l l take long to gel 
my eyes opened In order to keep that 
buHinesa going my wife and I worked 
from dawn to dusk, 20 hours, a day, 
seven daygi a week. Putting in all Iho^e 
hours didn't match my idea of indepen- 
dence and il gave me no time Tor my 
favorite sport — golF Finally wf both 
agreed that I should look for some- 
thing else 

"I found il Not right away J inves- 
tigated a lol of businesses offered as 
franchise*- I fell that l wanted the 
guidance of an experienced company — 
wanted to- have the benefit of the plana 
that had brought success to others, plus 
the bene Hi of running my own busineae 
under an e&tabhahfid name that had 
national recognition. 

"Most of the franchises offered were 
too costly for me Temporarily all my 
capital was frozen in the motel But I 



found that the Dunclenii franchise 
offered what I had been looking for 

’"J could start for a small amount, (To- 
day , only $3,4Sb starts a Dui acloan deal- 
ership. The full cash price is SI l.&BSL l 
could work it as a one-man business to 
:ftt£rt. and operate from my home. No of- 
Bee or shop or ether overhead, noselanea 
to pay. Equipment would! Rt in my car 
trunk it bought the truck later, out of 
profs to Bqgt of all, th*re was no ceiling 
oei my earnings. I could build a business 
as big as my ambition and energy dic- 
tated f could put on as many men us 1 
needed t 0 cover my volume- And I could 
build little by I i tile, or as fast am j wished. 

“So, I started I took she wonderful 
training furnished by the company 
When \ wan ready I tallowed the simple 
plan outlined in the (raining During the 
first period 3 did all the service work 
myself By doing ji myself, I could make 
much more per hour than £ had aver 
made on & Salary Later. I would hire 
mcn h train them, pat them we31 k and 
still make an hourly profit on l heir time 
that made my ids a of retirement possible 
— I had joined the country c|ub and now 
L Could play golf whenever I wished 

,p Wh3l it this won- 
derful business? It’s 
Duraclean And. what 
is Duraclean? It h &n 
improved, space-age 
process for cleaning up- 
holstered furniture, nig* 
and tacked down car- 
pets It not only cleans 
but enlivens and 
sparkles up tire colors 
It does not wear down 
the fiber or drive part of the dirt into 
the base of the rug ds machine scrub- 
bing of carpeting doe? Instead it lift* 
out the dirt by mean* of an absorbent 
dry faam- 

"Furniture dealers and department 
stores refer their customers to the Dura- 
clean Specialist. Insurance men say 
Duraclean can s r avc them money on fire 
claims. Hotels, motels specialty shops 
and big .stores make annual contracts 
for keeping their carpets and furniture 
fresh and clean. 



'WH1, that's the buxines? I wan able 
to start with such a small investment 
That's the business \ built up over a 
Hod of eight years. And, that's the 
sinems L sold out at a substantial profit 
before I was fifty" 

Would you like lo have the freedom 
and ind?ppo4f rcr enj«y<cd by Mr 
Maikov"' Vou can. Let us send you the 
facts Mail the coupon, and you'll re- 
ceive all the detail^ absolutely without 
obligation. No sales man will ever call on 
you When you receive our illunf rated 
booklet, you'll learn how w c show you 
STEP BY STEP how to get cualomtrs; 
and how to have your customers get 
you more from their recom- 

mendations 

Thi-i is an opportunity for a career you 
will ejyoy far more ihan a routine job You 
make many friends who appreciate your 
quality service*. 

With no obligation, we'JI mat) you a 
32-page booklet explaining the busi- 
ness. Then you, and you alone, in the 
privacy of your home, can decide Don’t 
delay Get the faeta before your location 
is taken by Homeone else Mail the 
coupon, now 

<fB> Duraclean 

International 



1 1-179 Dune I tan Build log 
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& THINGS THAT STICK OR SQUEAK. 

NEW TEFLON ■ Wet L ubrican ! su persor lubrication and rust a rotecl ion 'or 
expensive todsTTfearms. sports equipment-even motors and garden loots 
NEW TEFLON {Dry Lubricant. . csean non-staining lubrication for cameras, fine 
furniture; antiques, musical instruments-even windows, doors and zippers 



Keep 'em handy in home, auto, boai and Shop 

•Ttrion IS 3 Iffldemsrk ol Duftwr 
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FOR COMPLICATED 
FASTENING JOBS... 
RIUETS ARE FASTER. 
SIMPLER THAN NUTS. 
BOLTS. SCREWS. 

No home should be 
without the Pop Brand 
Rivetool, Faster fastening 
of metal, leather, canvas, 
vinyl. Easier fastening 
because it fastens from 
one Side. Surer fastening - 
rivets can t shake loose 
like nuts, bolts, screws. 
Great for hobbyists, too. 



CONSUMER DIVISION 
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PHOTO 

HINTS 



Clamp your pbotoftoods 




Make an adapter to clamp your 
photo flood to a tripod. Use a 6- 
ineh length of wood and a steel 
insert (from any hardware store) 
with a '/i-20 internal thread and a 
coarse exterior thread. Drill a y*- 
ineh hole in wood and screw in the 
insert.— Bob Brightmctn 




A block of Styrofoam can be rut to 
hold your film tank (leave a i-inch 
"floor"). Push a thermometer 
next to tank. Warm block and tank 
in the sun (or heating pad) or coot 
with ice or freezer .—Paul Jones 



Cheap contacts 




An inexpensive contact printer 
can be made from a towel and a 
glass plate. Sandwich negatives 
and photographic paper between 
towel base and glass top. Use your 
enlarger to expose for prints as if 
you had a normal negative in the 
enlarger . — Hob Mutliga ti 
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HINTS 

FROM READERS 



Magnet aMs lathe work 

A permanent magnet is useful for 
holding small iron or steel parts, 
as you insert Or remove them 
from a chuck- When you try to 
hold them by hand, parts often 
slip from your lingers. 

You can use a magnet to hold a 
workpiece in proper alignment 
and to place it in the chuck with- 
out inserting it too far, A magnet 
of moderate strength is prefera- 
ble to a very strong one, since 




strong magnets tend to grab the 
chuck. The photo above shows an 
old magnet being used to manipu- 
late a short steel cylinder in a col- 
let chucks — Walter E. Burton 

Extra door security 

Here's a simple and inexpensive 
way to bar unauthorised en- 
trance through a door. First, bore 
a ^in .-diameter * ] -in, -deep hole 
on the inside of the door sill. Then* 
insert a holt or screw which has 
the same diameter, hut is slightly 
longer than 1 m + , so that it pro- 
trudes from the hole. Make cer- 
tain that the pin is long enough to 
stop the dour from opening, yet 
not so long that an intruder could 
breakthrough a glass in the door, 
reach in 4 and remove the bolt or 
screw . — Montgomery 

Softening caulk 

Caulking compound bonds better 
if it's applied warm. You can 
warm a tube or can of caulk in 
minutes by placing it in a pan of 
water and heating it on the stove. 
A cardboard tube of the com- 
pound won't get soggy if you place 
it in a sealed plastic bag before 
immersing it. Make sure that the 
water doesn't get too hot* since 
this can melt the plastic hag. 

— Lime Qluiphouse 
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^ Supreme Quality 

PENNZOI 

^Ubrica*^ 
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Here s tough protection for me vehicle 
that carries the load— the car truck or RV that 
perform? under stress 

Pennzoii gt Performance Motor oil is a 
product of our tong on-track experience it con 
tains the friction reducers that help that hard 
working engine of yours run easy, increase its 
efficiency. 

pennzoii ct Performance Motor Oil 
protection Duality Efficiency 



CT WITH IT! 
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Warning- The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 
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Nobody does it better. 



This is your world. 
This is your Winston 
Smooth. Rich. 

Taste it all. 








SCIENCE WORLDWIDE 




Diamonds are a gas 

Look for diamonds deep beneath the 
Earth's surface and you may find 
something very valuable: natural 
gas. At [east that's the theory pro- 
posed by geophysicists Thomas 
Shatikland of Los Alamos National 
Laboratory and Alfred G. Duba of 
Lawrence Livermore National Lab- 
oratory, According to the theory * 
diamonds are pushed toward the 
surface at various speeds. Diamonds 
arid natural gas are both forms of 
carbon* the diamonds forming much 
deeper in the Earth's crust. Gas is 
generally found dose to the surface, 
near pockets of decomposed plant 
and animal tissue. Rut some gas has 
been found in areas where no such 
decay has taken place. 

If the diamond rises near the 
Earth's surface and cools in just a 
few thousand years, it keeps its gem 
structure. But if it's, pushed to Lhe 
surface and cooled more slowly by 
movements of the Earth’s crust, the 
diamond decomposes into graphite. 
This may react with water to form 
methane — the principal component 
of natural g:i3. 

Invasion of (he purple plants 

Wetlands in the Northeast and up- 
per Midwest are being threatened 
by a new menace: purple loosestrife. 
The tall* woody and flowery weeds 
grow quickly, taking up space for- 
merly inhabited by plants that feed 
ducks and other waterfowl. 

A European native, the hardy pur- 
ple plant's seeds probably entered 
the United States aboard merchant 
ships more than a century ago. The 
plant's sudden rise over the past 
decade, however, is a mystery. 

And although no one knows how to 
wipe gut a purple loosestrife popula- 
I tioxi, Cornell University graduate 
1 student Thomas Rawinski, working 
under the direction of wildlife biolo- 
gist Richard Maiecki, has found that 
Japanese millet plants will quickly 
overspread a purple loosestrife erom^ 



Diagnosing a knee injury is no pig you 
just X’ray (he joint Vet treating the injury Often 
puts lhe doctor on a tightrope There's no 
instrument lo measure precisely live subtle 
motions or a knee And misjuogefnoni of a fac- 
tion o( an inert may tead to incorrect sewing or 
support for the Knee, and arthritis, as well 
Set now, Catholic University researcher 
Vocngil You and YVa?ter Reed Army Medical 
Cenler surgeon David Tremaine. have created 
a device to measure alt possible movements ot 
an injured knee faboveS In early experimental 



The bones are said to include the old- 
est primate foot foftirita ever found, 

Rakker saya, "'These fossils prove 
that Cantitis is entitled to wear the 
label "Ruprimate-' "The term applies 
to any primate with a grasping toe, 
such as those found in living apes. 

The Jupiter 'defect 1 

The 11 Jupiter effect hJ was supposed to 
occur last March* during the '"grand 
alignment'* of all nine planets in our 
solar system. It was going to set up 
tidal forces in the aun that would 
lead to earthquakes and other trag- 
edies on Earth, 

Obviously h nothing happened. 
Moreover, astronomer John Glftspey 
of Montreal's Observatoire Astro- 
no mique du rnont Megantic reports 



use. doctors have found that the device ca&cu* 
letesoxacHy how muert knee mov&meni Is pos- 
sible wiincul causing muscola." damage. 

The examinaliort is conducted on a standard 
leble. where lhe pa^enl rests me injured limb 
on a Toot- to -thigh support structure, A potenis- 
omfiler inside an around-tHe-calf clamp mea- 
sures muscio and Ngarncnl movomenE r tailing 
doctors where lo apply a cast ot bandage 

Youcn calls the Knee " a shock absorber for 
the body," adding thal improper healpng may 
place stress on oiher parts ot iha body 



Coming: little green maps 

In the 17 years since the first Mari- 
ner flyby of Mars, more than 50,000 
photos have been taken of the plan- 
et's surface by nrhiting vehicles. 
Two Viking landers have also sent 
back volumes of geological data. 
There's so much information 
available, in fact, that former Viking 
Gr biter mission director Michael H* 
Carr, has taught a course on the 
geology of Mars at the California 
Institute of Technology, And this 
year he published the textbook. 
Called 77 ic Surface of Mars (Yale 
University Press, S45), the book is 
loaded with aerial and surface pho- 
tos of the red planet and replete with 
detailed maps and photos. fW 



munity and reduce growth to near 
■^ero. And the millet is also a wel- 
come addition to wildlife diets. 

Oldest feet yet 

Footprints made 50 million years 
ago in the Wyoming Badlands are 
big news today. Johns Hopkins pale- 
ontologist Robert Bakker and his 
students have unearthed six Bad- 
lands sites where they found jaws 
and foot bones of Cant tun trigano- 
dws, H very distant primate relative. 



that there have been greater forces 
exerted on the sun. He d id a cum jju t- 
er study of the total tidal forces on 
the sun from 1072 to 1994. Glaspey 
found 14 cases in which the tidal 
force was, or will be 26 percent stron- 
ger than that logged last March. 

How much force was exerted on 
the sun during the supposed calami- 
ty period? Kilt Peak National Obser- 
vatory's Gary Mechler told me that 
the grand alignment effects were 
probably near xero. 
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Start your own money making business ! 



Never before have money-making opportunities been » 
grant far qualified Locksmiths. Now lucrative regular 
lock and key business has multiplied 0 s house ndl old as 
millions seek mar* protection against joqmirig crtrTW- 
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Start Cohutlnr CASH PROFITS Rit*1 A"*r 
You're "in butlntu'' ready to earn up to $12.50 an hput 
a few days liter you begin BelSiw's shortcut training. 
Take advantage pf tcday's unprecedented opportunities 
in Locfcami thing for year-round EXTRA INCOME in -spare- 
time — or fulltime in a high-profit business of your own. 
Hundreds we've trained have done it. So can YOU! All 
tools plus professional Key Machine given you with 
course. These plum practice materials and equipment, 
plus simple, illustrated lessons, plus expert supervision, 
plus business-building guidance will enable you to KEEP 
THE MONEY COMING INI Ideal for ret irement— good 
job* lort 
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Make up to S 1 2^ an tar- 

even while learning! **& 

Get into this booming high-profit business that’s 
Easy to learn — Easy to do — - Easy on You! 







Clear Your Home of Mice, Rats, 
Roaches and Other Pests— and 

Keep Them Out! 



PEST-PRUFE™ is a home-size version of the 
commercial pest control device that's safe Tor people, 
pets and the ecology. Try it in your home for 30 days. 



They don's call them pes Is for nothing. The 
bugs and lodcnls of this world can make lift 
miserable Traps, sprays and poisons seem in 
have lifile effect ... and professional Otter- 
mi na ton don't come cheap. Hue now you can 
eliminate troublesome pests and keep them 
ouE thanks To new ulllrasunic PEST-PRUFE. 

The eketrome PEST-PRUFE unit doesn't 
kill rod ml * or insects it repel a them. Early 
laboratory research showed Ihal ultrasound 
was effect i we in modifying the behavior of 
mice and rals 

A* commercial exterminator* began using 
ultrasonic sound to control rodents. Other 
studies indicated I tun certain frequencies 
affected the behavior of in seels, loo Vow, 

professional pest control companies acknowl- 
edge i he useful ness of ultras ofilcs in control 
ling certain rodents and insects. 

UNIVERSITY TESTED 

I he heart of this new, electronic marvel is a 
special quartz crystal speaker. It enables 
PEST-PRUFE toe mil llIi rasonic sounds i hat 
only pcsii can hear. 

These ull rasonic frequencies "attack* the 
auditory and nervous systems of rodenls and 
certain insects causing pain and discomfort 
The pc*ls arc forced to abandon ihc covered 
area and will jidi return while you continue to 
use PEST-PRUFE. 

A beading university tested FEST-FRUFE 



PEST-PRUFE Is effective In repellin|r 
Mke Rtli 

Ruaehes Orpenler Ants 

Crickets SJfrtrtfbli 

IVfl|«f Rugs Locusts 
Fku , . - and many other 

pens 

Soft: In spilt of itim# cfmmx, audits %htm 
that uhrwound is npi tjfkciw m cemirot- 
ftnjp ihd-ii or ipidrti. 



as absolutely Safe for filirtlans and pets. And 
since there are no poisonous chemicals, the 
ecology is not harmed m the slightest. 

The ultrasonic oulpuE is above the hearing 
range of human? and household pets. SO 
PEST-PRUFE is sale for use anywhere, It will 
not interfere with any electronic burglar 
alarms, fire or smoke JelecEor, TV reception 
qt other electronic equipment* 

SET UP A BARRIER JO KEEP 
PTSTS OUT THIS WINTER. 

When you get your PEST-PRUFE you'll 
brgm to notice some r:sulls in a few days. In 
EWO to six weeks your infestation will be elim- 
inated. Then continual opera! ion of your unit 
wilt prevent further nesting and inhabitations. 

Even With colder weather approaching* you 
can keep pests from coming indoors as long as 
your PEST-PRUFE is in operation 
IUST PLUG IT IN. 

There's no installation with PEST-PRUFE. 
AEI you do is plug it into any I 10- Volt AC miT- 
lei. The solid-state electronic* ami quart zerys- 
ial speaker require only S waits of power— 
just pennbes per month— and it's matnie- 
na nee free. 

Put PEST-PRUFE Anywhere: home, apart- 
ment. store, warehouse, or factory IPs the 
perfect answer fur facitiibn where food 11 
SEOrrd or handled suek as ifchoois, hospitals, 
and nursing homes 

It will repel pests from areas that arc dtffi- 
eull to seal-off such as garages, farm 
outbuilding, boats and vacation homes. One 
unit protects an area up eq 2500 cubic feet 
YOU CANT BUY BETTER 
PEST PROTECTION, 

PEST-PRUFE is state-of-the-art technol- 
ogy Until now, commercial units used by 
professional! peal tontroE cum panics cent up So 
1200— but lower cost solid-state components 
allow FEST-P R U FE to give yo u the pest 

repelling power for o:ity Y49.9J (plus V2M 



shipping and handling). Now there's no need 
to empty messy traps pt bwy poisonous chcmt- 
Cali again and again, 

TRY IT FOR JO DAYS 

WITHOUT RISK. 

We urge you TO try the PEST-PRUFE unit 
for JO days If you don't see proof lhat ii is Ihc 
most advanced, efficient pest eliminator 
available today, return il for a complete, 00- 
quibble refund— including return postage. 
You are protected hy a one-year manufac- 
turer's warranty as well as Shelburne's 
2&-ycar reputation for satisfied cusiomm 
HERE'S HOW TO ORDER. 

To order, simply send your check for S4tf.95 
plus 12 .8 5 shipping and handling to the 
Shelburne Company M our address below. 
Credit Card holders can speed Eheir delivery by 
using our sofl-frce number 
cMti. resklenLi should add sales tail.) 

CREDIT CARD HOLDERS— i 

CALL TOLL-FREE: 

24 hours a day — 7 davs a week 

(800) 638-6170 

OH 

ISOO) UfrMto 

Maryland residents call J6J-4jr>l 

Get rid of rodents and insects without using 
messy I raps or poisonous chemicals. Let 
PEST-PRUFE clear your home promptly and 
effectively. Order one today and try it for a l ull: 
month at no obligation 

m® 

Shelburne 

©MBlptftp/ 

1 IQ Painters Mill Road DepL S-S3 
Owmgi Mills. MD 21 1 1 7 
(JQI) MJ-4J04 

* The Shelburne Company E9S2. 




by Mort Schultz 



POWER LEADS 
TD CAR 

EiATTFRV 



BTDC 



Magnetic liming meter lets you set ignition 
timing without timing marks Readout is 
more accurate than visual align men I 



AT DC 



toon, lack uf power, pour fuel ecorm- 
m y m overheating, detonation and 
high idle emissions. 

The initial spark advance figure is 
always given in degrees. This figure 
describes the relati ve position of t he 
piston at the moment of spark. An 
advance specification of fl c BTDC 
means that spark occurs live cr ank- 
shaft degrees before the No. I cylin- 



S mouth. powerful, efficient engine 
performance is impossible if the 
ignition spark does not occur at 
exactly the right lime That's why a 
check of initial spark advance is nec- 
essary when your car is tuned up or 
when poor performance symptoms 
suggest that a spark advance prob- 
lem is present. 

Such symptoms include hesita* 



VAGNETrc 

TIMING 

SOCKET 



NOTCH 



INDUCTIVE 
PICKUP 
TO NO. * 
SPARKPLUG 
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der + s piston reaches the top of its 
bore, or top dead center. This speci- 
fication is called initial because it is 
measured while the engine is idling 
and with all spark control devices 
disabled. 

Spark control devices are neces- 
sary, because the piston moves fast- 
er at high rpm and because the 
spark advance requirements of an 
engine change as load changes. 
These devices vary the amount of 
advance under different condi- 
tions. 

On most cars, this variation is 
accomplished by means of a vacuum 
diaphragm and centrifugal weights. 
The vacuum diaphragm moves the 
points or electronic pickup within 
the distributor cam or trigger and. 
thereby, changes the moment of 
spark. Centrifugal weights on the 
top of the distributor shaft move the 
rotor in relation to contacts within 
the distributor cap, again changing 
the moment of spark. Late -m ode I 
cars equipped with compute ^con- 
trolled systems may vary spark tim- 



Tlmlng mark* can be extended, On some 
cars, 111 la may bo naadod juat lo chock 
liming. On ofhera, you may want lo 
extend the tcato to check secondary 
advance. In (he example on (ha right, 
e i$* scale Is being expended lo 20* 
before top dead center (BTDC). First, 
ley a piece of tape across (he scale. 

Then, make two mirks. A and B p on the 
tape, representing 4‘. the distance 
between 1 T and IS* marks. As shown 
(Isr right), move the tape over to add 
a distance equal lo 4" lo (ha scale. 
Finally, mark OT poin! wMi S punch. 



mg uleclru ideally* 
Since electronic* cen- 
trifugal and vacuum ad- 
vance mechanisms arc not 
adjustably unless internal 
components arc changed in- 
side the distributor, only the ini- 
tial spark advance adjustment 
is generally checked. However* 
when a check of the initial ad- 
vance finds it okay i but symptoms of 
incorrect spark advance persist, the 
Operation of the internal secondary 
advance mechanisms should be 
checked. 



Magnetic timing 

For many years, stroboscopic tim- 
ing lights have served as the princi- 
pal means of checking ignition tim^ 
mg. Now. however* there's a bet- 
ter— but more expensive — way to 
check ignition spark timing: the 
magnetic timing meter. 

Magnetic timing is also called 
monolithic timing and electronic 
timing. It's done by connecting the 
test instrument to the car battery 
and inserting an electronic probe 



High-priced timing light! 
have ■ built-in tach (o ahow 
rpm and they can give advance- 
curve Information. Lights Thai have 
an Inductive pickup are easiest to use, 



into a socket near the engine's crank 
hub or flywheel Then you connect 
an inductive pickup damp to the No. 
1 sparkplug cable. 

The probe electronically senses its 
position relative to an index markon 
the hub or pulley. The inductive 
pickup tells the meter when the plug 
fires. The magnetic probe tells the 
meter what the crank position is at 
that moment. The meter translates 
this information into a spark ad- 
vance reading. 

At the same time, the meter can 
record engine revolutions per 
minute (rpm). Therefore, the meter 
eliminates the need for a separate 
tachometer. Setting initial timing 
requires that you make the adjust- 
ment with the engine running at a 
speed specified by the maftu factor- 
er. You can find tune up specs in 
most owners manuals or in books 
such as the Popular Mechanics/ 
Motor Car Care Guides or Saturday 
Mechanic Car Care Illustrated . The 
tachometer function also permits 
precise measurement of mechanical 
and vacuum advance operations at 
engine speeds above idle. 

With a timing light, you have to be 
able to observe crankshaft position 
as the plug fires, With a timing 
meter, you obtain numerical read- 
outs of ignition advance. Readouts 
are checked against engine manu- 
facturer specifications. By checking 
advance at speeds above idle, vacu- 
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um and centrifugal advance mecha- 
nisms can also be checked. 

The stroboscopic timing light can 
also be used to check vacuum and 
centrifugal advance. However, since 
the total advance of many cars 
approaches 45° at high engine 
speeds, the scale that is attached to 
the engine for checking idle speed 
advance won’t serve for this pur- 
pose. To check high speed and inter- 
mediate advance with a convention- 
al timing light, you would have to 
mark your crankshaft pulley with 
degree indications up to about 50 : ' or 
install one of the timing tapes that 
are generally available for some 
engines through high-performance 
parts outlets. 




Cam with timing mark scale potHloned at 
ths engine 1 ! rear may also have a magnetic 
timing prate socket. Look for it. 

Buying a timing meter 

Before deciding that you want to 
set timing electronically, check to 
see if your engine has a timing sock- 
et, If it doesn't, you can't use a 
meter. 

If you buy a meter from an auto 
parts dealer, make sure you can 
return the equipment if the probe 
doesn’t fit the socket on your en- 
gine. 

Most people aren't ready to shelve 
their timing lights. Either their 
engines don't have magnetic timing 



sockets, or they don't want to pop for 
a meter (figure on spending at least 
$2001 

Even ifyourcardoesnThave mag- 
netic timing sockets, you can still 
time most ignition systems using a 
Sight. But accuracy depends on how 
you do it. Let's run down the step#. 

1 * Note the Initial spark advance fig- 
ure on your under hood vehicle infor- 
mation label. If the label is missing or 
illegible, get the information from 
another source, 

2. Make tbs specified timing mark 
stand out by painting H white or cmI* 
log It with white chalk. Also paint qr 
coat the pointer oi index mark. 

3. With the angina off, connect a 
tachometer, following the Instructions 
that coma with the Instrument. Some 
timing lights have i built-in tachom- 
eter. as well as a distributor advance 
scale. They cost more than conven- 
tional timing lights, even more than 
some magnetic timing meters. But 
you may want to look into them if 
you're in the market for both a tim- 
ing I ight and tachometer. 

if you have a GM car equipped 
with a High Energy Ignition (HEJ) 
system that has the ignition coil 
inside the distributor cap, but the 
engine doesn't have a diagnostic 

connector, you'll need an adapter to 
connect the tachometer. The adapt' 
er hooks to the terminal marked 
tach on the distributor, and the 
tachometer is connected to the 
adapter. 

If your GM engine has a diagnostic 
connector, attach the tachometer to 
terminal No. 6 of the connector (see 
T roubte&hoot in g H'ff A GAt *s Diagnos- 
tic Connector, page S3, June 'SI). 

You can probably buy a tachome- 
ter adapter from an auto parts store. 
If not, you CAn order it from Bor- 
roughs Tool and Equipment Corp., 
2429 North Burdick SL, Kalamazoo, 



Mich. 49007 or from Kent-Moore 
Tools, 29784 Little Mack, Roseville, 
Mich. 4S066. 

You can also use the same adapter 
on a Ford or AMO engine that has a 
cover over the terminals of the SSI 
(Solid State Ignition) coil 

4- Connect the timing light accord- 
ing to Instructions that come with the 
Instrument. Hopefully, your timing 
light has an inductive pickup, so you 
can clamp the pickup right on the 
sparkplug cable going to the No. I 
cylinder. If your timing light is not 
an inductive type, place an adapter 
between the No. I sparkplug and its 
cable, and connect the timing light 
lead to the adapter. 

If you don't have an adapter, don't 
time the engine before you get one. 
Piercing the sparkplug cable to con- 
nect the timing tight lead ruins the 
cable. It can cause a hard-to-trace 
engine misfire. Voltage jumps to 
ground through the broken cable 
insulation before it gets to the 
sparkplug. The sparkplug 1 there- 
fore, can't fire, 

5. If your distributor hat a vacuum 
advance (many 1931 *’82 models 
don't), you probably hove to discon- 
nect tho vacuum hose from the vaau 
um advance chamber and plug the end 
of the hose with a pencil or golf tee. If 
this is a requirement, it says 6o on 
the vehicle information label in the 
engine compartment. Other require- 
ments, such as the speed at which 
timing should be checked, the point 
to which the engine should be 
warmed t and what accessories 
should be on or off during the test, 
will also be noted on the decal. On 
cars equipped with electronic spark 
control, the label may instruct you 
to unplug an electrical connector. 
Do this with the ignition turned off. 

6. Start the engine and adjust idling 
speed, If necessary. Then, if nothing 
blocks your view, aim the timing 
light at the specified timing mark 
and sight down the center of the 
light barrel. Hold the light 
straight. 

If you can't get a dear view of the 
timing mark by sighting down the 
barrel of the timing light, sight 
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Timing la adjusted by loosening 
distributor and rotating Jt one way 
or the other to got the timing mart* 
lined up with Iha pointer or fndax 
mark. A special wrench may be 
needed to gel st distributor hold- 
down bolt. Wrench fits between 
ihe distributor and brake vacuum 
booster and beneath air Injection 
reactor control waive of GM J-c*r>. 



along the side of the light. Get your 
eye as close to the instrument as 
possible, but don't pat your hand or 
hair caught m the fan. 

The pointer or index mark should 
line up with the mark and both 
should appear stationary, if they're 
not aligned, adjust timing by loosen- 
ifigor removing the clamp that holds 
the distributor. Keep the specified 
timing mark under the pulsating 
flashes of the timing light as you 
rotate the distributor until the tim- 
ing mark and pointer or index mark 
are aligned. If they don't appear sta- 
tionary, you may have a bad distrib- 
utor. 

Distributor hold-down bolts of 
some newex^ cars are hard to reach 
without specially made wrenches. If 
you need a special wrench for your 
car, check your Local auto parts store 
or the parts department of a dealer 
selling your make of car. 

If the distributor housing is stuck, 
wrap a strap wrench or oil-filter 
wrench around it and try turning- If 
it doesn't turn, let the engine cool 
and give the base of the distributor a 
shot from a dry chemical fire extin- 
guisher. Then try it, 

7, After you &ei timing, reposition 
and tighten the distributor-holding 
clamp, Then, recheek the adjust- 
ment to make sure it hadn't wa- 
vered. Finally, disconnect instru- 
ments and reattach the vacuum 
advance hose or electrical connec- 
tor. 

If timing marks for your engine 
are at the rear of the engine and are 
seen through a hole in the bellhous- 
ing, the hole may be fitted with a 
pull-out rubber or plastic cover to 
keep out dirt. Reinstall the cover 
after making the adjustment. 

Secondary advance mechanism 

When initial timing la adjusted to 
the correct specifications, but symp- 
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toms of incorrect spark advance per- 
sist, the vacuum and centrifugal 
advance mechanisms should be 
checked for proper operation. 

Reconnecting the vacuum ad- 
vance hose with the engine running 
at 2,000 rpm, while watching the 
timing indicator with your light, will 
tell you if the vacuum advance i s 
functional. But a more specific test 
is necessary to ensure that it's work- 
ing the way it should. Increasing 
engine speed while watching the 
indicator should cause the centrifu- 
gal weights to advance the timing. 
But agnin 1 this procedure doesn't 
tell you if this mechanism is working 
correctly. It just tells you it p s work- 
ing, 

Reasonably accurate tests of cen- 
trifugal and vacuum advance func- 
tions are fairly easy to perfoi'm. But 
to perform this check with absolute 
precision, a distributor testing ma- 
chine is necessary. Either way, you 
need vacuum and centrifugal ad- 
vance specifications for your car. 
These aren't on the underhood infor- 
mation label* but they're included in 
most repair manuals, such as the 
Motor Auto Repair Manual. Because 
specifications may vary within a sin- 
gle model year, the various applica- 
tions are generally listed by distrib- 
utor number. As an example, here's 
the procedure for checking second- 
ary advance mechanisms on a 1978 
Ford Fairmont with distributor No, 
D7EE-CA, 

Centrifugal advance is checked 
with the vacuum line to the distrib- 
utor disconnected and plugged, 

Specifications indicate that cen- 
trifugal advance for this distributor 
should begin with V advance at 800 
rpm. At l + oG0 rpm, total centrifugal 
advance should be l 3 to 3 l /a* at 2,500 
rpm. This distributor should provide 
I'A* centrifugal advance total. To 
check, accelerate the engine while 



watching the marks on the timing 
indicator with your light. Again, this 
is much easier to check with a mag- 
netic timing meter and tach combo, 
since some advance specs go beyond 
the range of the timing marks on the 
crank pulley or indicator scale. 

If the indicator scale on your 
engine doesn't extend to the range 
necessary for checking advance 
mechanisms, you can extend its 
range by measuring the width of a 5* 
increment of the scale and then 
painting additional pulley marks. 

A hand vacuum pump is necessary 
for accurate testing of vacuum ad- 
vance. Figures for vacuum advance 
are given as a certain amount of 
advance at a specific vacuum level. 

The specs for our Ford distributor 
call fur 1 3Yi* vacuum advance at 
1514-171. vacuum. The vacuum ad- 
vance should begin operating at 2,3- 
ln. vacuum. To check, adjust idle to a 
point helow that figure where cen- 
trifugal advance begins, in this case, 
800 rpm. Then attach a hand vacu- 
um pump to the distributor's vacu- 
um diaphragm with the engine 
idling. 

Point your timing light at the 
scale and begin pumping up vacu- 
um. Note the point where timing 
starts to advance^ Continue pump- 
ing until you reach the vacuum fig- 
ure where advance should be fuil- 
Compare the amount of advance 
indicated on the crank pulley to the 
specification. You don't have to split 
hairs to see If it h s within half a 
degree. Just check if it's working 
approximately the way it should. 

Again, on most cars you'll have to 
extend the timing scale on the crank 
pulley if you're using a light, rather 
than a timing meter. Remember if 
the increase in idle speed that 
results from the vacuum advance 
raises the idle above the figure 
where centrifugal advance starts 1 it 
will throw off your reading. 

Some mechanics disable the cen- 
trifugal advance by securing it in 
position with little strips of duct 
tape while they T re checking vacuum 
advance. But this is only practical 
on distributors where the centrifu- 
gal advance weights are directly 
under the rotor. 

1 f the vacuum advance diaphragm 
is defective, replace it. 

If the centrifugal advance is not 
functioning, it could be the result of 
sticking due to rust or lack of lubri- 
cation. The centrifugal advance can 
also fail beau sc of weak springs or 
worn advance weights. Worn ad- 
vance weights may result in exces- 
sive centrifugal advance, while 
worn springs would result in the 
advance coming in at a lower rpm 
than specified. m 





CANADA AT ITS BEST 



Light. Smooth. Imported Canadian Misf 
The whisky that's becoming America s favorite Canadian 



wre mw j mm 



IMPORTED b¥ B F SPIRIfS LTD . N ¥. N ¥. CANADIAN WHISKY.. A BLEND 00 PROO» t ' £ J80 
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CAR CUN 1C 

SOLUTONS 
FOR MECHANICAL 
HBADACHES 
BY 

MORT SCHULIZ 




Self booster 

The brakes on mg HfiOO-mile Chev- 
rolet Monte Carlo have no power 
boost after the car sits idle for several 
hon rs. After drivi ng a fete blacks, the. 
brakes begin working norma Hi/. The 
dealer installed u new vacuum boost' 
er and filter, bref ii hasn't solved the 
problem < Can you give hi m a ha ndf — 
Tom Self Roanoke, Vq. 

Tell him to order 0 new vacuum- 
booster vacuum check valve (part 
No. 18003614) to replace the valve 
booster, which may have a flaw 
that 1 ?; causing it to leak. The leak 
prevents power boost of the brakes 
until there's a sufficient buildup of 
vacuum in the booster to compen- 
sate for the loss. Also, make sure the 
rubber grommet that seals the joint 
between the check valve and Vacu- 
um booster housing: is firmly seated. 
If it isn't* vacuum will be lost* and 
there will be a subsequent loss of 
power boost. 

Pinning his hopes 

/ hare to replace Che kingpins of my 
1980 Ford F-I&O pickup (SOQ+cuAn. 
engine} after only 28,000 miles of 
driving. / admit that l haven't lubri- 
cated the vehicle according to the 
maintenance guide. However, a 
front-end mechanic told me that fre- 
quent kingpin replacement is com- 
mon with Ford vans and pickups 
which receive lubrication an sched- 
ule. Is there a defect here. 7 — Michael 
J. Sockolaskie, CaatcmnHe* Pa . 

There have been instances of pre- 
mature kingpin failure, but the 
truck engineers at Ford Farts and 
Service contend that problems are 
caused by lack of proper mainte- 
nance. To avoid trouble, owners of 
vans and trucks have to observe 
these instructions: 

1. Follow the scheduled mainte- 
nance interval for your van or truck 
as given in the owner's manual* In 
your casei Mr, Sockoloski, luhrica 
tion is called for once every 7+500 
miles unless the vehicle is used off 
the road under dusty conditions qr is 
driven through water and/or mud. If 
the vehicle is an off-rqader, grease 



kingpins every 1*000 miles. !T it's 
driven through water and/or mud, 
lubricate the suspension that same 
day. 

2. Don*t mix different kinds of 
grease. In production, Ford greases 
kingpins with a lithium-base grease. 
Lithium-base grease is not compati- 
ble with sodium-base grease. When 
the two are mixed * they form a rock- 
hard substance that blocks grease 
from reaching the innards of the 
kingpins. 

Containers of grease aren't often 
marked “lithium' 1 or "sodium" so 
there's no way of knowing what 
you're using. To be on the safe sidiy| 
buy grease from a Ford dealer. Car- 
tridges will carry the correct Ford 
specification number for lithium- 
base grease, which is ESA- 
MIC7&B, 

3. Give kingpins sufficient grease. 
Many guys pump the grease gun 
just until they see grease coxing 
from a spot. That's not enough, 
Grease is supposed to exude from 

The joint is jumping 



several specific points to flush king- 
pins sufficiently. Locations qf points 
are difficult to describe, but a sketch 
in service bulletin R21G (.V24/S2J 
shows them- If you can't get a Ford 
dealer to let you look at the sketch, 
my advice 5s to keep greasing king- 
pins until grease flows from several 
points. 

Those who own relatively new F- 
100 and F-150 Ford pickups may not 
have kingpins on their trucks. Some 
late 1981 and alt 1982 models are 
equipped with ball joints, rather 
than kingpins. 

"E M for effort on an "A T * 

S i nee the first dag if hit the road, the 
8.8-litcr Ve engine (automatic trans- 
mission} of my 1981 Pontiac LeMans 
when cold has hesitated, stalled and 
spit back through the carburetor on 
acceleration. The dealer has had the 
car 10 times and has consulted with 
the factory field representative. An- 
other dealer had the rftr nine dags. 
No one has come up with a solution. 
Note, they're telling me that l can't 
expect the engine to perform ang bet- 
ter until it ecarnzu up. Please help . — 
Johjf M, Suit, Annapolis, Aid. 

1 can't believe that everyone is 
overlooking technical service bulle- 
tin 81-T'S, but it seems that way 
based on the long, but partial, list of 
repairs and adjustments you provid- 
ed in your letter. Although the deal- 
ers have done many things* includ- 
ing replacing sensors of the Comput- 
er Command Control system, it 
doesn't appear that they've made 
the repairs called for by the service 

rP'ease jNi-rr tn flail e 4 pi 




In 1973. GM began pt-tting ball* joints wilh wear indicators in some of rt9 
cars. Since men. GM's useoS self-diagnosing bail joinics has expanded lo 
all models, and AMC Chrysler and Ford have installed Ehem cm many 
models Ifs important :□ remember rhaE those ball joints must remain 
0 d Yvhec you check them : mat is. She car should be on a level surlace and the 
wheels on the ground, not lifted 
To check Chrysler, Ford and GM jokHs, il's impofiant Lhai you wipe she grease Tilting or plug 
and wear Lndicaiqr shoulder clean. Scrape a screwdriver or fingernail across ine cover II the 
surface is smooih, ihe indicator shoulder is flush or inside the cover This indicates ihaj the joini 
Is worn and shew Id be replaced. 

To check o&k joints of the AMC Pacer, remove Ihq plug from She lower ball jorrsE and insed a 
tufl wire in (ho lubficaing. hoi@ unm it hits (he bail stud Scnbe a markon Ehewue wh &re it aligns 
iiself with the outer edeq of (he hcrie. tMow, measure the ware from its end to (hesenbe mark, rf the 
wire 13 v, t inch or mole, replace the ball joint 

CHRYSLER, IfOftD, QM 
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If you think STP 
is only forraang cars, 
think again. 




STP PROTEC TOR /BE A UTlffER. 

S TP Protector Beaut if ier, with its exclusive 
"Sunscreen" formula, protects your car's 
vinyl, leather and rubber surfaces against 
fading, drying and cracking, it actually 
screens out the sun’s harmful ultraviolet 
rays. STP Protector Beaut if ier, . because 
the STP shine means protection 



STP was bom on the racetracks of America. 

S TP-7 he Racer's Edge 1 throughout the world. 
And from that discipline.. . where performance is 
afi that counts.. . STP brings a complete line of 
Performance Products to your car. Where 
performance is a>. that counts, too. 

STP Performance Products. Designed to help 
you get the best out of your car for a long, tong 
lime. 

On the world's racetracks. On the world's 
roads. Wherever performance counts. 

STP /s there. Satisfaction guaranteed, 



O* STP GAS TREATMENT. 

STP Gas Treatment tunes-up your gas,, 
no matter what grade gasoline you're using. 
Used regularly it keeps water from building 
uo in your tank, helps dear your entire fuel 
i/ne and deans dirty carburetors.. . for 
better performance and better mileage . 



I. STP OIL TREATMENT. Even the best motor 
oils begin to lose their protective properties 
under the high engine heat of everyday driving. 
That's where STP OH Treatment comes in. It 



gives your oil muscle. STPs special polymers flex 
with heat . . . strengthening the film between vital 
moving parts, / ust where it's needed. 

introducing STP "4." Specially formulated 
for today's 4 - cylinder engines that work harder, 
rev higher and run hotter than forger engines. 

Whenever you change or addoit, get 
S TP OH Treatment. . . in original or new 
4-cyhnder formulas. And give your oil muscle. 



4 . AND OTHER PERFORMANCE PRODUCTS. 

The lineup goes on and on. . . Motor OH, Air and 
OH Filters, Carburetor Cleaner, Diesel Fuel Treatment, 
PCV Valves, Breather Elements. Foaming Engine 
Degreaser and more. All consumer- proven. All 
satisfaction guaranteed or your money back. If the 
brand name is STR you'll get proven performance. 



Depend on STP proven performance. 

C Omi&wi'Vt 1 at' ESAtARK fort l&fieHfrki ffo<nSB 






CAR CLINIC 

fConanaed from mot 401 

bulletin. The service bulletin is enti- 
tled M Cold Driveability and/or Cold 
Start Difficulties" and applies to all 
GM M A ,p series cars with the S.K-litei- 
engine. After attempting certain ad- 
justments, dealers are instructed to 
install a new choke and ram kit (part 
No, l?0680m 

Tfthis fails to correct the problem, 
look for a vacuum leak in a system 
that is active only when the engine 
is cold- 

Another possibility would be an 
inoperative cold -start spark ad- 
vance system. Mechanics who are 
experienced in troubleshooting cold 
start problems generally try to keep 
such problem vehicles overnight. In 
the morningp they make a visual 
check of the system as the car 
warms. 

Knock, knock. Who's there? 

Am 1 being taken for a dummy by my 
Ford dealer? He's telling me that a 
rumbling knock aw l drive mg l&fi] 
Granada aver sharp bumps, stuck a* 
railroad trucks, in cold weather is 
normal* He sags that Ford call# this 
a "strut knock.™ and it's to be expect* 
ed with Mac Pherson stmts. What do 



you sag? — Rick Seibert. Sawyer 
AFH. .Mich, 

The Ford and Mercury dealers 
weren't aware that the front rubber 
isolator mounts originally installed 
on Granadaa and Cougars with Mac- 
Pherson struts are made of synthet^ 
ic material that becomes inflexible 
in cold weather. That sets up h situ- 
ation causing struts to knock. Ford 
just issued a new natural rubber 
mount. Uppers and lowers for the 
front struts are contained in a kit 
(part No. E2D718SS8A): it became 
available in June. 



Some like it hot 

VuurnrficfFtf on salving cold -weather 
problems with the GM $ m 74iter diesel 
engine ( Saturday Mechanic, pages?. 
Jan. and page Feb . *$2} prompt 
me to write. One of them mention* 
that GM has available as an option u 
fuel-line heater kit that helps lower 
the cloud point of diesel fuel in cold 
weather. Can I use this on my Volks- 
wagen diesel? — Clarence D. ll F i7- 
loughbg. Rockford. HI. 

For my “unimtifttteddn^ieBel- ter- 
minology” readers, the cloud point is 
the temperature at which the waxy 




Hot and stuffy 

II you* van or pickup 
[ruck is equipped wilh 
duai fuel tanks, do 
not— 3 repeal, do 

not— run one lank dry be- 
fore switching over lo ihg oin- 
er. Doing so will create a super- 
lean fuel condign (lias can &erd 
rempereiures m [he caaiyitc convener 
soaring lo a poifiE whore the catalyse sub- 
strate molls You \t rind out about ii when me 
hkjh-eKhauss sack pressure (bar's created as me 
moiled subsirate blocks exhaust gases creates an ef>ginedriveai>iiity problem, sgen asmisgjng 
H rhal s not bad enough Ihe converter ts veiy ox pensive to ^epiace Allowing a passenger car 
light Uuck wnh a single fuel lank io sup out of gas can cause the same trouble 



Vl^LTEtyCQteVEnTER 
CRFATfcS HIGH 
BACK PRESSURE 




When you buy 
any Brunswick 
bowling hulk get a 



Made of dum b 
blue nylon, this hi 
as versatile as it is 
stylish. 

And there 
are lots of great 
Brunswick 
balls to choose 
from. There’s our 






legendary LT-48, our incredible 
Edge, the colorful Crown Jewels, 
<d many others . 

So buy a Brunswick ball at a par- 
ticipating dealer and get a great 
bag free. 



CMTt* €XPfES OCTOBER 3^ , IftBZ WHILE 5<JPRJE$ LAST 
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With Elmer's Carpenter's Wood Glue, 

pro can be child's play. 



B brim Inc IW3 



L uh ijenrid'ij C.V Fflf-j u HttHVrJuui iuEdancoi ft it 



Smte instantly 



Aligns easily 



Even jo-ll-yoiifseMers can do It 
like pros with Elmers- Carpenter's 
Wood Glue 

Specially mide lo penetrate 
both hard and soil w 
grabs inslantly. yet you can 

:1 sets Alter drying, il forms a bond that's even 
- p the wood UselL 

# Elmers Carpenter's Wood Glue is also 
f able, resistant to gumming when sanding 
And its so .vent -tree, non- toxic* iormuia quickly 
washes oil with water 
To help make mending and mak- 
ings ike a pro child's play 
tor making 
tiiul wooden t 
car, and # 
biplane shown and a 
7 addle -driven steamboat 
S3 lo Elmer s, PO Box 
Van Nays. CA 91409 



Elmer's. When 
results count. 



constituent present in diesel fuel 
congeals and forms particles For 
No, 2 diesel fuel, which is the most 
common sold for use in motor vehi- 
cles. the cloud point occurs nt 
approximately 20° F, As tempera- 
ture falls below this, wax particles 
get larger and are trapped by the 
fuel filter* which can clog, A clogged 
fuel filter cuts off the flow of fuei^to 
the engine. The job of a fueldine 
heater is to melt wax before it 
reaches the fuel filter. 

Now, back to the question of 
whether there's a fuel-line heater 
for VW diesels. Yes, there is! In fact, 
there are two kinds you can get. One 
uses heated coolant, Tt'sthe warmth 
from coolant to the fuel as the fuel 
circulates through the element of 
the fuel-line heater- With the fuel- 
in let temperature at 0° Fp* this heat- 
er provides sufficient warmth to 
heat fuel to about F. This heater 
wit) fit all domestic^ and foreign- 
made diesel cars and trucks. 

The one drawback to a coolant 
heater is that coolant must be heat- 
ed before the heater is effective. On 
a really cold day 8 it's debatable 
whether the cloud point of fuel is 
reached before coolant gets warm 
enough to stop wax clogging. Let’ 
ting the engine idle for two minutes 



before starting often helps. At idle* 
the fuehflow rate is minimum, re- 
ducing the chance that wax parti* 
eles will plug the fuel filter before 
warm coolant melts them. For more 
information, write directly to the 
Sales Dept,, Phikips Temro Inc,, 
£7tfb West 74th St., Eden Prairie, 
Minn. 55844, 

The other type cf fuel-line heater 
is an electrically operated coil that 
automatically turns on and gets hot 
as soon as you turn on the start key. 
When the ambient temperature 
drops below 30" F.. its effect is prac- 
tically instantaneous. 

The electric fuel-line heater heats 
fuel to a temperature that's 20 c F- 
above the fuel inlet temperature. 
Therefore, it's effective down to a 
fuel inlet temperature of about mi- 
nus 10° F. Below Mist, waxing will 
begin in spite of the heater. For 
more details about the electric fuel- 
line heater, contact the Sales DepL, 
Diesel Systems Group, Stauadyne 
Inc., Hartford, Conn, 06102* 



GOT A PROBLEM WITH TOUR CAR? 

Aisr ash tforf df-DaLr? tl. Sfl-.nL? ypur QUflS JiWl TO rfltf Ca/ 

dime, Vtoefrarwcs. 22* Was f S m St , 

York /V Y ]Q0rS Wtotfe cannot ho drowsrod 

iirrcivtdua^p. pfabterns tfiaf -ire of tjtunwra/ intBreti 
&e jiufrrisftetf r n rr» qqHj fm 



SERVICE TIPS 

■ Early production modet 1902 Omegas 
equipped with S?.8-liier V6 engines may foul 
sparkplugs if used otter* for short trips. (The 
same holds irua for othgj 02 GM cars wl (h this 
engine,} Pouted plugs may proven! siarung or 
cause rough idling and stalling. You should be 
using AC R43CTS {engine VIN X) cw AC 
R42GT5 (engine V\H Z) plugs Aj&o. the vacu- 
um breaks, valve rod and choke unloadar 
should oo re&ei to specs not in the service 
manual Compleie mstrociions are nr page 53 
oP the April 1902- Qldsmobile Service Guide. 

■ You can get nd of a !o r sion.al vibration in 
your 19B2 Mew Yorker, Diplomat, Gran Fury, 
Cordoba or Mirada equipped with 3i0-cu.-ln. 
engine and 2 26 near axle. The vibration— a 
continuous, drumming of droning sound Prom 
the drive Train— occurs around 40 mph. Ser- 
vice bulletin 21-06-02 recommends rnstallaiion 
OP a new torque converter lockup spring (Part 
4202672) In the transmission valve body. 

■ II you re seeking Ihe cause q 1 an engine 
perfOfmance problem in a Ford Escort Of Mer- 
cury Lynx, end notice an oil track inside the 
distributor cap, look elsewhere- This oil track is 
normal and doesfl'l affect engine operation. 

■ I've received letters about brake pulsation 

m i960 and t9S1 Chevy Chaveiies afie* brake 
icbs are done That’s because brake jobs a*e 
Deing performed according to insitutiions in 
the shop manual wruch is okay. However, 
Chevy has added oitwr procedures (see sen 
vice bulletin 01 -T~S0-) lo be followed shat elim- 
inate the pulsation M 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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NEW NOW 
for home and shop 



D Hie Classic Home Alarm System lor houses or apartments Is activated by a 
code number the homeowner can change himself. Its security panel has a but- 
ton for police which alerts a central station to call police immediately; fire to 
turn In an alarm; nodelav to put normally delayed signals from protected points 
on instant alarm; and g*j watch to sound a low warning tone it someone enters 
or leaves through a protected point while the system is padialiy activated. The 
maker. Honeywell tnc.. Honeywell Plaza, Minneapolis, Minn. 55403, installs sys- 
tems starting at Si ,390 and monitors them for $20 per month. M 



C A two-speed, portable, metal -cutting band saw slices through solid steet bars 
up to 3%?-in dia and rectangular stock, measuring up to 3'/»:<4'/^ In. besides 
cutting pipe and conduit. Model 1 010‘s Hi-Lo 110-volt a.e.. ; ct.C. motor draws 4 
and 7.5 amps. t& maintain cutting blade speeds of 200 and 250 feet per minute. 
Planetary gears on ball-bearing shafts drive ihe blade, while tension controls 
ease blade changing The T0 10 is made by Ski! Corp., 4301 Peterson Ave., 
Chicago, III. 60646. Its suggested list price is $333 from lumberyards, building 
supply houses and jobbers supplying building contractors 



A The Nautilus Whole House Ventilator, designed so you 
can rrtstall it yourself without cutting ceiling joists, pulls 
cooler outside air into the house through downstairs win- 
dows and expels superheated attic air. Claimed to con- 
sume only 20 percent as much power as central air condi- 
tioning, the 24-in. -dia. fan lists lor $233-90, plus $67.90 lor 
celling shutters; the 30-lncher is $259 90, plus $89.90 
Made by Nautilus Industries, Box 159. Hartford, Wis. 
53027. it's available through home centers. 

B Aerosol pain! remover softens and bubbles paints, 
enamels, polyurethanes and assorted finishes, so they can 
be scraped or scrubbed away. Spray can application 
makes if easy to apply in hard-to-reach areas. Called 
Formby'S Paint Remover, from Formby's Inc., Box 667, Ol- 
ivo Branch. Miss. 38654, it comes in 15-oz spray cans for 
about $6 at hardware arid paint stores and home centers 
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Reach for 
new horizons 



It's never easy. Bui reaching for 
new horizons is what aiming high 
is all about Because to reach for 
new lionzons yuu must have the 
vision to see things not only as 
they are, but as they could be. You 
must have the dedication to give 
tiie best you have. And you must 
have the courage to accept new 
challenges. 

The history of the Air Force is 
a history of men and women 
etching for new horizons, dedi- 
cating their vision and courage 
to make our nation great. 

You can jQin us in our quest 
for now horizons. QUr pay and 
la nt-fits are better than ever, 
wn 1 1 opportunities for growth 
a and challenge. 

^ Aim High! Find out more. 

M^See your Air Force recruiter today 
or call toll Free 1-SOO-423 USAF 



hter yet, marl in the card, 






THE PM GARAGE 

CAPSJLE REPORTS ON NEW AUTO PKOOCTS 



Bike In sheep 3 * clothing 

Many motorists have discovered the 
comfort of quality sheepskin seat 
covers. Now the same posterior pam- 
pering also can be enjoyed by bikq 
buffs. 

Luftmeister's sheepskin motorcy- 
cle seat covers come in two sections, 
for rider and passenger. The covers 




Genuine sheepskin motorcycle seal covers 
really reduce fatigue on entended tripe. 



are made of 100-percent natural 

nheepukin, have elastic atrapa for n 
universal fit and Velcro tabs to keep 
them in place. We found that the cov- 
ers reduce fatigue on long trips. 
They come in brown-beige, white or 
silver and cost $59.95 at your local 
BMW motorcycle dealer or from 
Luftmeister Inc., 135 East Stanley 
Si., Compton, Calif. 90220. 

—Joel Breault 

Roll-up toot pouch 

Here's a handy way to carry a basic 
set of tools in a motorcycle saddle- 
bag or in the corner of your car 
trunk. It's a roll-up tool pouch that 
opens up to 17 x 19 inches. The 
pouch has one large pocket for an 
owner's manual or shop rag, eight 
narrow pockets to hold open-end 
wrenches or pliers, and four shallow 
pockets for a spare sparkplug and 




Roll-up tool pouch It a handy, apace-sav- 
ing way to carry along a basic fool set 



the like. We found the tough vinyl 
pouch offered good tool protection 
and the two webbed straps with 
plastic cinch buckles kept the pouch 



securely rolled up. The Tool Pack is 
$17.50 (without tools) from Rev- 
Pack, Box 175* New Cuvuma, Calif. 
93254.— 7\A. 

Strut compressors 

One thing that makes us nervous 
about changing a MacPherson strut 
is the chance that the spring com- 
pressor will slip off the strut. The 
compressed spring, suddenly re- 
leased, can cause serious injury. 

We found two spring compres- 
sors — one for GM X-car struts, the 
other for all other models— that 
solve this problem. The X-car strut 
compressor uses a top plate with 




Ho-aMp MacPhw son almt compressors are 
made for X-car* {toft] and others (right). 

three rods to secure the tool. The 
general-purpose model uses safety 
hooks held by wingnuts. We tried 
both models and found no danger of 
the tool slipping off the struts, 

Both compressors share the same 
compressing fingers* They are of- 
fered together with only three fin- 
gers, for S124, or separately, at $100 
for the X-car tool and 347 for the 
general-purpose unit. Available at 
auto parts outlets, the strut com- 
pressors are made by S&G Tool-Aid 
Corp.. 43 East Alpine St.* Newark, 
N.J. 07114. — 7\A. 




No Fog Mltl protects your windshield end 
windows against fogging for a month. 



and wipe it around the inside of the 
windows. The sudsing action leaves 
a clear coating that we found lasted 
almost a month. We got six wind- 
shield treatments from the mitt. 

You can find the No Fog Mitt (SI) 
at variety stores. Cadie Products 
Coi-p. is at 100 6th Ave r , Paterson, 
NJ. 07524 — Joel Breault 

Big charge 

Several battery manufacturers are 
having a “horsepower"* race to see 
who can come up with the most pow- 
erful automotive batteryn Right 
now* Prqstolito'a new Firepower 
FP800 is the champ, it has a cold- 
cranking rating of 800 amps, at 0 s F., 
and a reserve of 150 minutes. 

We tested the FP800 in three vehi* 
cleat a 5.7-liter Olds where it re* 
placed both original equipment bat- 
teries, a hard starting Chevy diesel 
pickup and a Camaro with a high 
resistance in the starter circuit. The 
FP800 provided fast starts every 




Fraatollta FFigOQ battery feature 9 a cold- 
crank rating of SOD amps, at Of* F. 



Fog fighter 

If you're bothered by tar windows 
that fog up* check out Cadie Prod- 
ucts" No Fog Mitt, 

The slip-on foam and cloth mitt* 
about the size of a potholder. is 
treated with an autifog compound. 
Wet a corner of the mitt with water 



time, even when the temperature 
dropped to 20°F* 

At a list price of 3173-95, the FP80Q 
is a bit steep, but it will give you 
more power than you can get any- 
where else. From Prestolite Battery 
Div.p 51 1 Hamilton St,, Toledo, Ohio 
43694p™*/ocf Breault 
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HOW IT'S TIME TO SETTLE UP. 

Your car took care of you. Now's the time to 
take care of it — during NAPA Fall Car Care 
Days. You'll find what you need for your do- 
mestic or import car at NAPA auto parts stores 
and participating garages and stations. Look 
for the NAPA Fall Car Care Days poster. And 
reward a clutch performer. 

yOur V*l I* w 



APPLIANCE OINK 

QUESTIONS ANSWERED 



Converting convection oven 

/ have u Taiwan Convecttm&ire set/* 
cleaning range, Model 3fh$£4 s iff- 

rial No. 04065, Mg problem is with 
my oven* Cookies, cake s (hm! light 
breads hake fine, but richer and 
heavier products don't bake through 
and brown much too fast. The recipe 
book sage to cover the items with alu- 
minum foil. The fait sticks to pump- 
kin pics and makes them look awfuL 
Jenn-Air has a forced-air oven which 
also operates as « conventional unit 
with a /lick of a switch, I've owned my 
range almost three years and wonder 
if it's possible to convert if perma - 
uently to a conventional oven. — Con- 
cerned, fianbstadt. / nd . 

l contacted Tappan Co, in Mans- 
fields Ohio, They tell me your model 
range cannot be converted to a con- 
ventional oven, You have a straight 
convection range. The problem you 
are having with the richer and 
heavier baking products may be 
with the placement of the pans on 
the racks. This type of oven requires 
different cooking methods. The oven 
cooks and broils by moving hot air 
which conies down from the top of 
the oven. The upper rack positions 
would be for broiling; the lower rack 
positions would he for normal bak- 
ing 

When you bake a pumpkin pie. or 
any from-scratth pie. build up the 
pie Crust Vi in. above Lhe pie pan and 
make a fluted edge. Then make a 
dome or tent with the foil before 
placing it over the pie. This should 
prevent your sticking problem. The 
on[y time the use of aluminum foil is 
recommended is for baking pie and 
pizza. These foods are baked at a 
high rack position to get them brown 
on the bottom, but they must be 
shielded to prevent them from burn- 
ing. Tappan also recommends the 
use of aluminum bakeware in the 
oven. They will be sending you a 
new* revised cookbook for your mod- 
el range. 

Plugged evaporator drain 

/ have a 1966 side-hy-side Stars Cold- 
spot ref rige rato rtf reezer. Model im 
6679 $$ /. After owning this refrigera- 
tor for about sir gcars^ the evapora- 
tor bottom dra in has become plugged. 
This , in turn, causes the ice to build 
up at the back of the cabinet and stop 
the iinpeller oil t he unit's ciVci<fafi3>ff 
fan. 

This problem has been repaired. 
However, about every two years the 



SERVICE TIP 




II your refrigerator has a fan-cooled con- 
denser located In tha bottom front of lhe 
unit, this simple mnlnienance procedure 
will heJp the appliance run et peak efficien- 
cy. Unplug your refrigerator Than remove 
the metal plate along the bottom front 1o 
expose the con-den wr, so tt can be cleened 
with a vacuum cleaner. You should repeal 
this procedure every three months. 



ice builds up again and the fan has to 
be removed. The drain in the evapo- 
rator cabinet is always clean, and 1 
mu unable to ascertain why this 
buildup occurs. / would appreciate 
any help. — Emati vcl Hiotrowicx^ To- 
ledo. Ohio 

The defrost drain tube is the first 
thing to check. The original drain 
tube was shaped in the Form of the 
letter W. 

The tube came right offthe bottom 
of the refrigerator and went down to 
the drain pan, The drain tube had to 
bo modified on your model refrigera 
tor to correct a problem of ice build- 
up in the drain. If your drain tubing 
is in the shape of the letter W. you 
will have to remwve the tube and 
cut it so a stub about I in, tong 
remains. 

Before reinstalling the short stub 
in tlio drain hole, check the drain 
grommet to make sure it is free of 
any restriction. This should correct 
your problem. 

If the drain tube has already been 
modified, another area to check is 
the defrost bimetal. If the bimetal is 
not reaching the desired tempera- 



jf yQv ft#** s question aOojt any appliance if 

SfOflQ wKtf mo- mpdei aod sens! m/mde/s to AoQit- 
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Hire, this could also cause the prob- 
lem you are having. 

Mysterious washer 

We own (i Maytag washer, serial No. 
JISI&&FQ. WV are having problems 
with the spin cycle. The washer goes 
through an* load of trash fine. How- 
ever. the washer stops on the secotid 
and third toads, when it reaches the 
spin cycle t the point where the motor 
Switches to reverse). The motor hums 
and the overload protector on the 
motor trips H 

IVe called a Maytag serviceman 
who replaced the timer . The machine 
worked fine far two months w then the 
problem started again. After we re- 
placed a switch t for regular and gen- 
tie washes) and checked every con- 
nection, the washer si ill k'flfln'f work- 
ing. 

I called in an electrician to check 
the machine. He checked it out under 
actual operation. It stopped again on 
the spin cycle. He said he could smelt 
acrid smoke and replaced the motor. 
The washer was fine for two months. 
Now, the same problem is back again, 
l am at my wits' end. Do you have any 
ideas? — Werner A. Schiedt h Morris - 
ville. Pa + 

Sounds to mo a* if you have a low- 
voltage problem. When your ma- 
chine goes into spin* it is at the poi nt 
where it uses the maximum voltage. 
If the vottage is low at that point, it 
will trip the overload so you don't 
burn out the motor; you might get a 
little odor from it. 

My suggestion would be to put a 
capacitor in the motor Line. Uae Part 
2-&103 which contains a 21d to 259- 
mfd, capacitor and a wire (available 
from Maytag for approximately 
$7.35. plus tax and shipping). Re- 
move the red No. 22 wi re from the 
timer anti plug it into the capacitor. 
Then run the wire from the capaci- 
tor back to terminal No. 22 at the 
timer. This should cure your prob- 
lem, PH 
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We Back Our R.V. Service 

Coast to Coast 




I •HITCHN 

" — • SWAT CONTROLS • SUSPENSION AIDS 
• SHAKE CONTROLS * LIQHTINQ AIDS 
TRANSMISSION COOLERS >LSUI 





Mow there's somebody who backs their R ,V. service 
throughout the U.S. and Canada, No matter where you 
travel, there* aU-HAUL*REC VEE WORLD®*' and 
U-HAUL HITCH WORLD 3 " nearby to stand behind its 
parts and service work, coast to coast, U-HAUL has over 
1,000 Moving Center locations open seven days a week. 

ON-SITE OR IN-SHOP SERVICE 
We ll do the job at your place or ours with factory autho- 
rized service, parish supplies 
24 -HOUR ROAD SERVICE If you breakdown 
while traveling, call 1-800-528-0355 (toll-free), 
PARTS, SUPPLIES A ACCESSORIES 
Chemicals, directories, maps, hoses, appliances, toilets, 
pumps, lighting, awnings, TV 
antennas, tire carriers and more! 



COMPLETE TOWING SYSTEMS 

U-HAUL HITCH WORLD has everything you need tor 
your tow vehicle and trailer With over 35 years experience, 
nobody knows more about trailer towing than U-HAUL. 

Hitches for domestic and foreign cars, trucks and 
motor homes. All from top-brand names such as REESE, 
DRAW-TITE and VALLEY. Also custom fabrication for 
unique vehicles and towing needs. 

COMPLETE LINE OF 
TOWING ACCESSORIES 
Brake and sway controls, electrical connectors, trans- 
mission coolers, ball mounts, suspension aids, tow bars, 
mirrors and more! 




PM WORKBENCH 

pm exmines prayers m > servces 



Glass cutler magic 

Cutting: glass is relatively easy if 
you hold the tool perfectly perpen- 
dicular. while pressing straight 
down— easier said than done. The 
hard part is gripping the slender 
shaft of the conventional glass cut- 
ter tightly enough to apply the 
straight downward pressure re* 
quired while holding it like a pen* 
cil. 

Now you ran cut glass like a pro on 
your first attempt with the newly 
patented Magewick glass cutter. It 
has a circle in the handle so your 
index finger becomes part of the 
same axis as the cutter. This allows 
effortless downward pressure and 
makes it easy to keep the cutter per- 
pendicular* 




Ring In handle of 
Magewick glass cut- 
ler makes It easy to 
hold perpendicular 
white pressing down 
lo score glass. 



The Mage wick Comfort Grip glass 
cutter comes with steel or carbide 
wheels from Pro Glass Cutter Co. 
Inc.. 13910 Oreekside Dr_ p Matthews, 
N,C. 28105. Cost with carbide wheel 
is $9.50, steel wheel S4.50, post- 
paid.-W.IV. 



Flood Into ranee 

Pipe sizes can be hard to measure 
correct I y if you don't work with 
plumbing all the time. The penalty 
for guessing wrong is time lost and 
the expense of getting the wrong fit- 
tings at the very least, or a flooded 
basement at the worst. 

A new plastic gauge takes the eye- 
ball out of pipe sizing by giving you a 
quick, easy way to measure the 
inside or outside diameters of copper 



or aluminum tubing or the inside 
diameter of galvanized or black iron 
pipe. Pipe Gauge costs $1 and will be 
available through home centers and 




Fitting the plastic 
gauge lo the pipe's 
outside gives in- 
stant o.d. reading" 
plug gauges i.tf. 



hardware stores. You can order it by 
mail for $1.34, postpaid, from Florida 
Specialty, Box 11332, St. Peters- 
burg, Fla. 33733. 

— Rosario Ctipotoslo 



Handy tap and drill sat 

This 10- piece, heavy-duty tap and 
drill set comes in a handy vinyl 
pouch for easy, safe storage on a 
pegboard. 

Shown here is the NC set which 
includes 54*20, Vm-18, ^16, %*-H and 
Vs- 13 carbon taps and matching 
high-speed steel drills. NF taps are 
also available in the same sizes. 
Industrial quality sets come in the 
same sizes and feature precision" 
rolled, high-speed steel taps with 




Matched tap and drill mmtw tot tila home 
handyman atom neatly In plaalfc pouches. 



high-speed steel drills. Available at 
hardware stores and home centers, 
prices range from $29 to $49- From 
Henry L. Hanson Inc,, 220 Brooks 
SL. Worcester, Maas. 01606, 

—Angus Laidtaw 



Three-way screwdriver 

Three-sided, angle -tip screwdrivers 
work from directly above or from an 
angle for increased leverage. Angle 
driving increases torqu# N reduce* 
effort and makes it easier to reach 
into corners. 

Three-tool ScrewTriver kits in *4% 
Ft**, and ^4 i1h sizes are available 
from hardware stores or by mail 
from Rod an Tools Inc., 17200 Libby 




Angie# blade* allow 
you to ad|usi th* 
handle, increasing 
torque needed to 

turn tight screws. 



Rd., Maple Height*, Ohio 44137 for 
$12.95 plus $1,50 for handling, 

— Rosario Capotosto 

Rockwell bench saw recall 

Defective switches on some Rock- 
well Model 8 motorized bench saw* 
have caused unexpected restarts by 
bumping the saw. Five laceration 
injuries have been reported. 

Model 8 saws with serial numbers 
from LL*10O through P-110 or from 
80 A 00000 through 81 C 02615 made 
before December 1980 are affected. 

Saws can be taken to Rockwell 
Service Centers for free switch re- 
placements, or owners can request 
free Switch Retrofit Kits with instal- 
lation instructions by sending the 
serial number of the saw to: Custom- 
er Service Dept., Rockwell Interna- 
tional Power Tool Div,, 400 North 
Lexington Ave., Pittsburgh, Pa. 
15208. lit 



ft ycWe com# dc/osj a now product wUh 
som& spec^af fflflfi/jas tot us know about it 
Writs $0 PM Workbench, P&pufar Mocha n- 
ics, 224 Wftsf 57ft\ St. Now fork, NY TOO 1 9 
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A Formby’s guide to the 
buried treasure in your house. 

—Homer Formby 3rd generation restorer and fefmisfier 



under this finish.. . is ihis. 



I can show you the bargains in your basement and the antiques in your attic. 

A treasure trove of castaway furniture that can be restored to its former glory. 
Simply. Quickly. Rewarding)}’. 

How? With Formby’s* Furniture Refinisher. My Furniture Refinisher is, in all 
modesty, a breakthrough. Because it works totally unlike the conventional products 
generally available. 

You see. I’ve taken the stripping and sanding out of refinishing. Stripping is 
drudgery for you — and damaging to your furniture. Because it uses powerful chemi- 
cals that raise die grain and destroy the patina of line old wood 

Fomtb/s Furniture Refinisher doesn't strip — it restores. You're reaching back in 
time by dissolving the old varnish, lacquer and shellac that has buried your treasure. 
After you refinish, protect your piece. My Tung Oil Finish lets you hand-rub a rich 
finish that brings out the grain of the wood. And because my Tung Oil Finish is nibbed 
in — while ordinary vamisn coats the surface — you’re sealing your furniture as well. 

Who doesn't have a long-forgotten chair or mirror or desk that's doing nothing 
but gathering dust? 

With Formby’s Furniture Refinisher, 
it can be gathering compliments. 

For a copy of Formby's Furniture Fact 
Book, write to Homer Fonnby, R 0. Box 

647, Olive Branch, Mississippi, 33654. wwl « " 

Fcrmby’a products are available at better paint, hardware, 
deparlmunt fttqre&and home centers . 

For mbj'i a ■ UHfcttUfl htf Fwmtv's ilK € llrtC F DCffltoyi Jnr 






30 Ways To 
Help You Qualify 
For A Job That Pays More Money! 

FREE CAREER FACTS ABOUT DIPLOMAS AND COLLEGE DEGREES 





Send lor ftse facia and color brochure to Dad out what career training In the field 
of your choice might do for you— no obligation to buy anything now or ever Now 
hE home in your Time, you can [rain for a muney- making career. . . even gjrt atdltge degree 
if you waul . . .tohdp you get a belter job. Find out everything you need to know about any one 
of then: 30 career program* — wiih no obligati*^ lo buy anything, now 0? ever, and no 
man wfll call, Juu check it* one program thai Tni*r«is you mojt. You will receive free foci*, 
color brochure and information on employment opportunities, in (he field you thoos*. Mail 
coupon today and we how easy it h to train at home for a great new career or advancement 
on your prewnl job. 

Open Boole Ex uni... Adult Training V" f CS wjD fed) jnw anpleyw mlonaed 

Y«w diploma « ^ dep« i. » to StS* 5 ™ 

wj»t you (on — HI whal you ifmnunie . We send * ^ 

ItIMM and trauunE normal lo voir home You N o one can praniie hKC*b but if jrait -anl more 
j j ^177 ,j . ( ,l v h(v_ Kcuniir. men day-to-day HluficlNn and more of 

Graded paper are rHu^d* you^h ^"^W*** ^ » 

when iwedftd 10 sdl y«i how 10 correct y«jr wrong 

icftw^n. "Open B wk w ' nanu have ptvv * n *0 mc Could a Career Diploma Help You 

cewfri I for idxjltt, they arc r»* used in Quay Earn $ 25,000 lo $ 100,000 More 
miltgrt. Our gradhlfli rs Id! i» they bke our method YOUT Lifetime? 

of iodepcrxienE il udy bfCJia* tt'p 10 convHwnt and Dmaparr youx prant wky with the amount of 

laiy lo do ; Yow cbww ycHjr own XkoJy hows .n I he , JMKy yuuiudJberwkuaj in any **(.[ i* M«m 

piw«y of your o*o home Y™ movr ahead dm ^ bdo*. Elwimare we«e $1 1.25 ui hour. 

mt(t a la tune, as fad or u ikm aiyou warn Awl iut0 mechanics «er i® 00 an hour And it hoi 

eray Diploma wCales* De&MH fully HUM. only the m<my. bed the ftn of working jo a 

An Idetl Way to Learn >™ Kic - 

You wade m time [ranting lo and from dan. CotlM * Colldg* Degree Be Worth 
Aid you never haw lo mi si a paycheck. Skilled ThoilfUuU pi Doll art to Voo? 

Uisinicron are ready to help ymi al jtny linte A Iwayw drpte llul pit you HI Awcillr iti 

You «t Ihe lame high quiljly Iraiom* that ICS Specialized Business « in 5peci allied TeArctogy 

hai b«n known for tine* IffiF . . the same lord of ^ mat, a gjam difference in your lifetime 

tramiftg program that t omred by giinl cmpAftei ««rnin^ M*ngMjfd to thr image rjmiiig? uf ahigh 

"? thear employ mi. corporahcm. like Union K ^\ graduate Check Ac degree or tareei 

Carbide. llltertM hwuj Paper, 1M, Bethlehem CQUne yml Br5 iMeffltf d in and mad the 
MM, UniLcd Stales Sd. etc. And u4 1 that if puta^p^ rtp(y iurd ludjiyl 
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QUESTIONS ANSWERED 



Improving acoustics 

We would like to improve the cr coun- 
ties in our l3*20-ft. piano room. 
Since the house is rented, we don't 
luciwf to spend money on solution# 
that we ran t take with us. — Richard 
Morris (no address) 

You are delving in to a science that 
requires years of schooling and ex- 
perience. I checked with one of the 
largest acoustical consultants in the 
country. Bolt Eeranek and Newman 
Inc., Cambridge, Mas?. Larry Phil- 
brick passed along some basic guide- 
lines that depend on whether you 
want a good ''practice*' room or a 
good "recital" or u perform a nee" 
room. If the goal is practice,, you 
should introduce absorptive panels. 
These are usually floor- to-ceiling 
panels of 1- to 2-im-thick fiberglass 
sound insulation, made by Owena- 
Corning, They should be staggered 
on opposite sides of the room. Since 
you’re renting, you could hang these 
panels on the wall like pictures, or 
you could use heavy-duty, floor-to- 
ceiling draper. 

If you desire recital -quality acous- 
tics, you'll want as little absorption 
as possible. To accomplish this, you 
should create random hard panels 
for diffusion; no two hard surfaces 
should be parallel Hard-surface 
pyramids make good diffusers; these 
may even be hung from the ceiling. 
For recital, it h 3 also more important 
to create the diffusion close to the 
piano. One architectural reference, 
available in many libraries, is Time- 
Saver Standards, A Handbook Of 
Arckitechtral Design, by John Cab 
lender- It has a section devoted to 
acoustics. An interesting sidelight; 
Most of the books cited as references 
in Cailenderis work arc authored by 
the principals of Bolt Beranek. 

Corrosion problem 

What can I do about the corrosion at 
the junction of the copper pipe of my 
urate r xystejn and the gah'anized iron 
pipe of my water heater/ Would a 
plastic collar or some kind of ground- 
ing work? — William L . Schuh Jr., 
Baytown, Tex , 

Even though I answered a ques- 
tion recently about pipe corrosion 
(see "Pipe Corrosion/ 1 Homeowners* 
Clinic, page 50j May > S2), the query 
comes up so often that VH held this 
one, too. At right are photos of a 
dielectric union (connection of dis- 
similar metal piping using dielectric 
connectors). On a dielectric connec- 



tor, a fiber or plastic sleeve (B in the 
photo) keeps the brass fitting from 
touching the galvanized collar or 
nut. A rubber washer (D) assures 
separation of metal at the end. 

Brass* an alloy of copper and zinc, 
suffers no adverse reaction whenil*s 
soldered to copper. The brass fitting 
should be soldered to the tubing 



plague separator & Keeps brass Tilling C 
from touching galvanized nui A (above), 
Washer 0 (above, not visible below} sepa- 
ratee C Irom galvanized nut E- Connectors 
Ore joined to galvanized pipe (below) . Cop- 
per pipe Is soldered 1o C first 



before you assemble the union. This 
assures that there will be no damage 
to the plastic separator or the wash- 
er from the heat of the torch. Make 
sure you slip the nut and plastic over 
the tubing before you solder the 
brass fitting onto the tubing. The V*- 
in. dielectric union shown costs 
about $5. 

Cold-air Intake 

Cold air comes hdo my house 
through gaps where my aluminum 
siding meets the foundation. What 
would you r&cov&mendf— Hick Gat- 
amis, Milwaukee 



Do/Ou have & ftwna mai'nltonai^ or repa* rprtttrfem ? 
Sdntf tl Ip Homeowners' Owtc, Pijpw/a/ M&ctmntcs, 
224 LVflsr $7lh St. Wew Vprfc N.Y X«H$ 
cannot £w arr3*afflp wieflvj'tfyaity. bvl proW#m.j of 
mtfo tfltQfti&t ntit 0$ flteeussetf to Jhi* column F Of 

home fopw m&intaitfflCG Wp. ger PM* 
won# Cane Gunfc, $4. 95 poj£p,W S*ntf DNflsfjW to 
PM. Bor FOfj. tfacjjtf frfy Sbftw, vert, N.Y, 
TOXfi IF. 
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GAYNOR 



Nick, most of the so-called add-on 
sidings, whether aluminum, vinyl or 
other, start at the foundation line, 
where they're hooked to what is 
called a starter strip. This strip is 
fastened to the old siding, sheathing 
or other previous surface so the bot- 
tom course of siding is "locked-in” to 
the structure. The top of the siding 
is fastened according to the manu- 
facturer's directions. 

Your starter strip may have come 
loose, or the aiding may have been 
yanked loose from the starter strip. 
You can check this by pushing in 
gently on the siding. If it gives w p hen 
you apply pressure, your best bet is 
to surface-nail the siding in these 
problem areas. This will prevent the 
siding from bowing out when you 
apply caulking or stuff insulation 
into the gap. 

Carefully prebore the siding* and 
tap in aluminum nails while apply- 
ing pressure to the siding with your 
other hand. After the siding is nailed 
in place, caulk the nailheadE. Then 
apply a good grade of caulking in the 
joint between the bottom of the aid- 
ing and the foundation wall You 
may need to fill large gaps with 
fiberglass insulation. 

I stand corrected 

In “Warming A Cold Floor" {Home- 
owners 9 Clinic, page 32* Apr_ I 
mentioned that Styrofoam* if inad- 
vertently burned , might produce 
toxic fumes. Dow Chemical U.S.A. 
states that the fumes from its prod- 
uct are no more ''toxic" than those 
emitted from burning wood, carpet- 
ing, draperies or furniture. The 
fi am inability of polystyrene, not its 
toxic gas emission while burning, is 
the reason Dow requires you to 
apply a fire retardant skin over its 
product. Although Dow recom- 
mends a 15-minute fire barrier, 1 
suggest you check with your local 
building department to make cer- 
tain that the skin you choose meets 
the local code. W 
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HowTo Squeeze 50 Miles 
Per Gallon From A Volkswagen 








A special engine rebuild can turn your tired, 
old Beetle into a lively daddy-longlegs. 



by Michael Lamm west coast fditoa 



H 



jawaiian Jon Karcey has developed an 
engine rebuilding process that 
squeezes 50 mpg from the air-cooled 
Volkswagen engine. IVs a system that 
not only works* but one that's now avail- 
able to anyone who owns a 1.3W-, 1,600-, 
or 1,600-cc, air-cooled Beetle or K&r- 
mann+Ghisk 

Karcey recently let me drive his modi- 
fied 196b Ghia and, on a bi-mile freeway trip 
nt 55 to 60 mph, I averaged an honest, renhlife 
507 mpg, That figure came without babying 
car or pampering the engine. 

When I first heard about Kdrec/a claim of a 50-mp^ 
Bug, l remembered the Moodymcbite and figured that 
anyone could get any mpg he wants if he were willing to 
compromise performance. A go-kart engine in a limo 
might make for nioga-milg&ge, but don't expect the car to 
be practical. 

Yet Karcey p s 50-mpgGhia performs hotter than it ever 
did stock. This car covers the quarter- mile in 13,2 sec- 
onds, with 0 to 60 mph coming in 17 seconds flat. That 
compare* with 2L2 and 17.5 seconds for the stock 46-hp 
KarmanrvGhia tested new. And a Ghia weighs about 200 
pounds more than the average VW Beetle, so both fuel 
mileage and performance should be even better in a 
Bug. 

Karcey, who used to build dragster engines for a living, 
began fo rm ulat i ng ideas for a 50- mpg VW back in 1979. As 
the owner of a VW/ Porsche repair shop in Makawae* 
Maui, he had access to parts aplenty, and he also knew 
the Beetle engine's strong and weak points. 



Modified Karmann^Ghia delivers m 
»4td SO mpg In renhwoflci driving. 



Five essential steps 

After considerable experimentation that lifted the 
Flat Four’s mpg step by step, the Karcey process 
involves these steps: 

L He resizes the engine to 1,415 cc by adapting the 
77-min cylinder barrels from a 1966 VW to any stock 
1,304% 1 ,500, or 1 ,600-cc VW crankcase. These 77-mm bar- 
rels and pistons, mated with a counterweigh ted, 76-mm h 
aftermarket crankshaft, result in a nearly square bore 
and stroke 177 x 76 mm}* which moves the torque curve to 
a lower rpm range (1,306 to 3*600). Maximum torque 
comes in at 2,400 rpm. which translates to 55 mph on the 
highway. 

2. A new camshaft, developed to Karcey 's specifica- 
tions, snaps the valves open and shut faster than stock, 
and keeps duration to a minimum for greater port veloc- 
ities through the relatively small, 1,300-cc valves. High 
port velocity plus the smaller diameter barrels have the 
added advantage of making the 1,415-cc engine run cool 
or* 

3. Jon recommends twin Weber ICT-34 carburetors 



Rebuilt engine 1 b resized lo 1 ,415 cc. It uses special crank, faster- 
adJng camshaft, twin Weber carbs end other special pans. 

with 24-mm venturi diameter. These plus the camshaft, 
crank and rods, are available only through Karcey, and 
111 explain more about getting parts and instructions 
in a moment. Jon also recommends using a capacita- 
tive-disoharge ignition system along with the stock 
Bosch 205 VW distributor, but with vacuum retard to 
prevent pinging under load. He's also worked out a spe- 
cial ignition curve. 

4. To keep the 1,415-cc engine rotating with minimal 
fuel use, Karcey adds a heavier IbO-mm flywheel and 
clutch plus a heavier rear crankshaft darnper/pulley 
fashioned from one off a Jaguar XKB, If you can't find 
such a damper in a wrecking yard, Karcey will sell you 
one made especially for the job- This dam per/pulley has 
the added advantage of running the cooling fan 12 per- 
cent faster than stock, again helping keep tempera- 
tures reasonable. 

5. And last, but by no means least* Jon Karcey turns 

fPiflssg TL^rt iq ra-jff € 2 ) 
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"Out here, the roads are rugged and There are five quality Exxon 
the weather tough. And believe motor oils: Superpremium 
me. nothing comes easy. That s Uniflo . 10W-40 and Exxon Extra™ 

why I use Exxon Extra, It's one 10W-40 for gasoline engines. And 

thing I count on to keep me going,” for both gasoline and diesel 
People all over have good engines, Exxon Extra 10VV-30, 
things to say about Exxon motor heavy duty XD-3 ]A1 and economy * 
oils. Fuel-saving Exxon Extra priced Exxon Plus^,. 
gives tough protection. And it’s There's an Exxon motor oil Look for Exxon motor oil EJ^ON 

a good buy. t hat's right for you. where you shop for oil. 



“Exxon motor oil works as hard as I do” 



SQUEEZE SO MPG fflOM A VW 

j'Conjifinga JfQffi Q.tiSW SO? 




LECTRIC SHAVE 

MAKES YOUR BRISTLES STAND UP 
FOR A CLOSER SHAVE 



Lectnc Shave ts putting its money where your 
lace is. Here's the deal : apply Lectric Shave* to 
one si<ie Of your face, men use your electric 
razor. Compare the Leciric Shave side with the 
dry side. The Leciric Shave side should feel 
closer, smoother. That's because Lectric 
Shave makes your beard stand up. So you 
shave closer, faster, with less irritation. 

OR YOUR MONEY BACK. 




il Liu^-i'c M-ai-tc in^r LaKkic 
3-vcs you a cto-sr a 

Juii tend yot/ ixHte 
iPCfriC ShJuO rtilh I hi? pgrten 

■:-.J ,v ;6 cjsn rear® wlh e» 

iXK-erm* one* id J B Wftlk^s 

Lr^Ufic Shave Guisr-irHoe OVt PO. Bcw 
FOSS intwwHa. hJfcwW 11S16 






A brand new bimonthly magazine for the serious 
amateur machinist and the small commercial 
metal /machine shop. 



* Protects to build. 

* New developments, approaches 
and products. 

* A forum for sharing ideas and 
information about precision 
metalworking techniques. 

* A great new shop partner 
for you. 



Subscription rates: jUSAl $16.00 

pci year (6 tssucsf, Canada and 
other countries S I ft. 50 !US dolLire) 
VISA or MasterCard orcki^ 

Phone operator 660 Toll Free 
ftOO-.HM-7S8fl estcepi Cahlomu 
In CdLifomii6(X)-a52-7777. 
ot write 

The Home Shop Machinist 

% The Village Press, Inc 
Pcjst Crfficc Box 1KI0M 
Traverse City, MS 49634 



his attention to the VW t ran a axle. 
He says that his engine mads alone 
will net you 4b or ifi mp g at a steady 

55 rnph. Transmission modifications 
will take the stock 1600 VW from its 
2B'to-3Q-mpg range to 36 mpg at 55 
inph. Combined, though, engine and 
transaxle mods result in 50-plus 
mpg. 

Briefly, the transmission gets the 
taller fourth gear from a VW Trans- 
porter f0,82 to 1 instead of 0.S7 to 1). 
And by using the ring gear and 
pinion from a 1974 Super Beetle, the 
ratio changes from 4420 to 1 to 3.875 
to 1 for a final drive ratio of 3480 to 
1 . Karcey is currently working on an 
0,73 fourth, which he believes will 
boost mileage all the way up to 56 to 

56 mpg. 

Those are the major modifications 
but, of course, in this article* we can 
only hit the highlights. Jon Karcey 
publishes a 32-page booklet that 
goes into full detail on what to use, 
where to get it and how to make it all 
go together. 

If you want more Information* 
write him at: Jon Karcey Enter- 
prises, Box 877-PM, Makawao, Maun 
Hawaii 96768- The booklet costs 
314,95 plus $1 postage and handling. 
Kftrcey will also send you ail future 
updates of his book as further modi- 
fications come to light. 

And if you r re not the sort who's 
interested in the hands-on experi- 
ence of building such an engine/ 
transaxle combination, you can now 
order the complete setup or any part 
of it through an outfit called South- 
ern Volks, 132 West Main St., Grand 
Prairie, Tqx. 75050- Southern Volks 
is one of the United States' largest 
Volkswagen engine rebuilders. No 
prices have been announced at press 
time, 

Extended payback period 

In this case, high mileage doesn't 
come cheap. Prices aren't yet firm, 
hut Karcey estimates that a com- 
plete engine and transaxle package, 
with exchange of your old one, will 
run you about $2,500. The package 
will be complete and all you do is bolt 
it in* 

Even with 50 mpg on the road, 
your payback period will be very 
long indeed. This retrofit package 
realistically only makes sense if 
your old, air-cooled engine has 
packed up and you need a complete 
rebuild. 

Since you're going to rebuild it p 
you might as well go the high-mile- 
age route, rather than stick to stock 
specifications. In either case, the bill 
will be just about the same. m 
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■/Popular Mechanics 
FILE BOXES 

* 

SEPARATE INDEXES 



No more wmtidy shrives or magaxinea 
stocked on top of each other . 

POPULAR MECHANICS FILE BOXES will help you keep your magazines and 
bookshelves trim and orderly, PM is now offering a sturdy glossy lacquered 
File Box to keep a year's supply of PM issues neatly together. The FILE BOX 
stands alone with all twelve issues intact! Line them up by year on your 
bookshelf and always have 
a wealth of do-it-yourself 
information at your fingertips. 

With every order you 
will receive FREE self- 
adhesive labels covering the 
years 1975 through 1984 
Peel off the year required 

appropriate 'cv 

PM File Box. Turn the 
File Box any way you 
choose. Place the year on 
the side that’s convenient 
for you. Expose all the 
magazines on the shelf, or 
keep the solid side in view. 

It’s your choice! Either way 
you’ll have a valuable, 
convenient and very 
attractive reference library. 



PM Indexes 
for the years 
1975- 19S1 
are here S 

Find the answers to your 
shop, home and car 

problems faster than ever. 
Thousands of entries cross 
reference the articles that 
have appeared in PM over 
these years. 

Broad category listings 
help you locate articles on 
home remodeling, boats, car 
maintenance, shop projects 
and many other subjects. 

ORDER BY YEAR! PRICE 
for each index is $225. 



SEND YOUR O RDER TO DAY! 

Ffcrt&e niliite Urn to Ctau writ* for falwrn 

POPULAR MECHANICS 

Box 1014, Radio City Station, New York. NY 10101 



Price for 1 File Box, 
$2,95 



Price for 2 File Boxes. 
$2.75 each 



Price for 3 or more 
File Boxes, $2,50 each 



Pillar HctfcahK* 1 $ 4 puWRriJJDri rcf Hnrrt Ha/xUr-'?-. gTNtlPtol* iif THE HEaNST CORFffleATTrWi 






A Collapsible Leaf Cart 
You Can Make 



H aving many beautiful shade 
trees around your house is a 
blessing in the summer, hut they 
present an almost unmanageable 
situation when fall conies, Here's my 
solution: a leaf cart with three col- 
lapsible sides that holds well over 
100 bushels of dry leaves. 

To make the cart, begin by assem- 
bling the joint for the rear uprights 
and the baae supports. Position the 
top of the notch 36 |, /f in. from the top 
of the upright. Because I was using 
6-in.-dia. wheels, 1 bored the axle 
hole IV* in. from the bottom of the 
upright. If you use different wheels, 
allow clearance so when sides are 
dropped they won't hit wheels. 
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MATERIALS LIST— LEAF CART 

Mo Si?* i mti atuzripftQn {vmj 

3 v# - * se iv it*** tm 

2 1 ,J t - lit (rair uonghM- 

l ■ 4 l* ■ 3 S‘ If rc^Bs^eceS 

a vs- 1 Bp > 1 ff plywpotf 4 I- 

1 J I < 2W ■ 39 ' hr IetdivMI 

4 }-4. -L ZW ■ 36- nr liisJo ypHgtiN 

4 H ■ Zt* ■ sS fc .V If Hfrort hnw iip^ghl] 

2 . sw >■ If rau] 

< V* ■' i Vs v ^4' infill Icyaij 

4 r rucih *j*j ciyc 

■4 - a s #7 ■ 12T iinbau 

9 2* rteuB*&-hetfli ufrirty hn\q* 

2 1V» « x 

2 ii « iVj » *- Kr [spflCMig 

1 1 r 4 Pj^* 30-- *r ( hftth lpitguffl 

1 to i (T cniiidM}trboh : nul, washst ilhneh pnj 

1 boh, niA *aah# 

£ ■ * v £■.*- b(jF THir WMrttfr 

3 V* 1 2" i^niagw bt*. flu*, Nohof 

Z F -4 ■ 3^" Larriayr =!>jH fiifl wAihuT 

2 ' i 1 r car^a^e boh. nm. *aai»* 

3S’-Wtfto ChCun WrtffL, flfcdul IS - fcjffl 

Z 6 -0^ wfltn nylon busiw^ia 

£ 9 Vy - dm-. CO ult, jni£?unn bah pl" and 

KMLL -i'iy WhImA 

5 *« 4 1 5T HrnflQfl twH. nul. wfltfwr 

10 2 " Wo 4 fa WOP 0 

U 4d ftAi+a . u-i KijMtrt 



After the joint is compEcte. attach 
the crosspieces to the base supports 
and rear uprights, then install the 
hitch assembly as shown. Next, 
assemble the three folding sides and 
attach the hinges. The detail shows 
how to build sides and front so they 
meet compactly. 

You'll have to experiment to posi- 
tion the hinges on the front base 
crosspieces. Z accomplished this by 
having the hinges overlap slightly. 
When folded up, the sides are 



splayed slightly because the upper 
rails (H) butt against the outside 
edge of the rear uprights. 

Install the chicken wire with sta- 
ples* using one continuous strip for 
the back, bottom and front, and one 
8 -ft. piece on each side. Nail the lat- 
tice over the wire for extra support; 
install 2-in, hooks and eyes on all 
four corners. Finally, bend fld nails 
into small loops to act a^ clips that 
join the wire on the sides to that on 
the bottom . — WHami fj. Walter# 




C0flN£R DETAIL 



MITCH DETAIL 



SEE 

q HITCH 
} DETAIL 



W1 HE CONNECTING CUPS-DETAIL 
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Call: 1 ‘800*297*1212 
Of Fill Out Coupon and Kail Todayl 
To: Air Fore* R*urv« Opportunities 
•ox 3000, War nor Kotins, GA 31008 

***** 

AQWK4 



<*V, PD 

fwe Cfpsenncp rift *** wcepf Br^in 



A GREAT WAY TO SERVE 



Call Toll Free ^ 
1 - 800 - 257-1212 f ‘'- 



AIR FORCE RESERVE 



2 ^ 200 - 301 * 



The Air Force Reserve 
can do something im- 
portant for you! We'll 
teacn you a skill you 
can use we will pay you 
while you learn. Spend one 
weekend a month and two 
weeks a year with the Air 
Force Reserve You’ll earn an 
extra income plus other unique 
benefits it’s a good deal for a better 
tomorrow find out about the Air 
Force Reserve Your opportunity is here 



learn 






TEST RESULTS OF 
CONSUMER’S UNION 

THE HIGHEST EFfJQEN CY Of any erf I he slOV^S- 
belter than 65 percenT-and rt worked well 
wflh sroaH toads of wood, ihe Move's Rue^jai 
tamp. tended to slay moderalety taw, even 
with the air inlet fully open. (The inlet opening 
is small, apparently fat safely reasons, since 
this huge sieve could otherwise be danger- 
ously ov&i fired.) When closed, the inlet 
choked the fire effectively. The stove's wood 
capacity is enormous. The ports m the fcli ate 
or high quality" Consumer Report Oct. '01. 



MICE: 

CriUVtftfP fACIOTr 
TOVOVBfKHlE PfCtfUf 

30-Gai.- Bottom 52*96 

S^Gol - Bol tom |M,97 534 94 

top Kit fits both 520.97 51 7.96 

(Drums Not Supplied) 

1 Guarantee Our famous 1-year trial 
otter, lO yoars against fa^re, plus, we 
hove been in business 26 years to back 
It up 

VISA AND MASTERCARD RUSH ORDERS 
C AU. 1-800321-9392 ' LfET IME T A F03ED PRECISION FORME 0 m 30 Gel S 

(INSIDE OHIO CAL1 1-216-236-5021) BOOK AND fRAiVl£ S£AL NO DUSTY Rnd)than 

Of SEND CHECK OR MONEY ORDER ASBESTOS GASKET TO REPLACE FREE rifo < 

Sorry noCOD's 'ALL MODELS SAFETY TESTED TO UNDER- woodl fire* 

WRITERS LAB SPEC . BY GElSSER ENGRS. 

SOU Corporation, 13643 Stall on S?d. Columbia Station, OH 44026 
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OIL TRUCK DOESN'T STOP 

!r reaJEy makes us feel guod to the 
oil truck drive by <]ur house. VYo are into 
our fourth winter using: your heater kit. 
Our lO.ORft cubic fool house la always 
warm night and day. Outside temperatures 
range from miriua 10* tO 30' J &bOv? fur 1 
months: the barrel stove is never com- 
pletely out during this lithe, and after 
twenty curds of wood there is no sign of 
weer or burnout. 1 1 is great what you can 
do with ore of these barrel stoves. And 
for such a low price for a Quality product, 
you can’t go wrong. We never had iny 
problem with smoke or sparks; the only 
romp] a m i is from my wife sometime* 
when l get the temperature lo around 
W 3 , We have about 2 &R gallons of oil in 
our lank, and [ expect that to East about 
G years. Please send your Lift-N-Snw tree 
lifter, and keep the SoUt news coming. 

R. Greiner, Greenville. N„Y. 



CHIMNEY SWEEP SPEAKS 

1 liM vi* yuur 2-druEii kit, WuuilsLuve Tools, 
Monster Maul, and Lifi-N-Saw and they 
an? all what you sey they ore. . . I would 
like to congratulate you an SUth fine 
products. I □ m a chimney sweep and I 
am Finding a lot of people who are wan Ling 
to convert their fireplaces with inserts, I 
can speak for your products far±-t hand 
1 can show them that there is no reed to 
spend five or six hundred d otters for o 
wood burning unit. . . yuur products are 
just as good, in my opinion better l hen 
those real expensive- inserts. 

Dwight Siemiaczko, Hansford. W.V, 



SON TOPS DAD’S (SR ANDM A 

The i&H i* in and working. Irriuch to my 
wife's surprise), absolutely beautiful I 
Felt it would work, bit I didn't really 
pm peel it to perform so well. Neighbor* 
alt think It's great and plan to have one 
before next winter. Enclosed is S24.98 for 
your Ml 2 Monster Maul. Enjoyed your 
write up in "Mother Earth News’ and no 
longer do 1 have plan- to build □ wood 
splitter. These two items. I'm sure, have 
sflvrfi me well over $1200.00 and I [hank 
you. P.S. My nephew stayed with i is one 
rather cold evening, aid said my barrel 
put * out a lot more ht*at than h is dad 'a 
"Grandma Fisher' 1 

Sidney Bennett, Jjomhric, K y. 

NO BARREL OF PICKLES 

I have a three year old double barrel stove 
and Couldn't he mtire plua.sed. It's just an 
good as the day t built it. There was an 
Earth Stove in our house when we moved 
here and try barrels out perform It 100^. 
A * far -as I 'm concerned t here isn't a more 
practical useful, or easicr-to-apemi* 
stove in the world If more American 
manufacturers delivered on their claims 
for I heir products the way Sotz does, our 
Country wouldn't be m the pickle it’s in 
now, 

L.E. Peterson* Conners v die. [nd 

A HEARTY " ALL RIGHT" 

I bought a "Monster Maul", Hast move I 
ever made. Your prudjcl does what you 
say it will. After my wood was split, my 
friends had to give it b try. To a man, each 
who trEedi it bought one. The end result 



w»s: H- Jones* bought (wo: TL Franklin, 
one; D. Wilt, one: E. Crmsern. ohe. Your 
maul is your best advertisement, once you 
use it. you have to h$v* one of your own. 
Could have sdd mine ovsrr and over but— 
uw, ye ? : buy. NOT ON YOU ft LIFE' I 
Thank you for a tough product built in 
the Old American tradition. It works and 
it doesn't break. So. from all the Wood 
splitters at the Tbs. Somerville Co., 
Annapolis Branch, a heerly "All Right/' 

L. Mould. Anna pulls. Md 

NO OVERSEAS JUNK 

T would like to commend you fin your 
heater kit. With Illinois winters being 
what they are I exported to cut at least 
seven or tight cords of wood. But your fif- 
ty dive gal- unit gives so rnuuh hrat for so 
little wood used and keeps hoi coals 
longer than I expected. U ingoing lo take 
a lot less wood than I figured. . This bot- 
tom besting unit floes a Fine job heating 
up our lour rooms. I ant glsd there Es a 
company thaiV making a hcuEer kit that 
affords bfc What this country need* is 
more quality kerns at decent prices, in- 
stead of expensive junk From overseas. 
Thanks For a groat product. 

Vernon [We, Ru^hvjlle. 13, 

SAVED 40% ON 
GREENHOUSE OIL BILL! 

I have 12.000 sq. ft. nl greenhousp and wc 
used four nf your S5H PD heaters last year 
and saved about 40^ on our bill. We want 
you to know that we are vary pleased with 
the results. 1 would like to order three 
more 55 HDD heater kits. Enclosed is a 
check, . , Rick Henderson, Roebuck. S.C. 








ACT NOW 

Coupon 
Bring $ 
Foil Detalh 



SHARP ALL 



lets you 

Sharpen Saws. 

Shop and Garden Tools 
for Home and Industry 

NOWf Use your SPARETIME to 
BEAT inflation and the high cost of living! 

With Sharp-All it’s easy 10 start your own busi- 
ness. No selling is involved, no inventory People 
hnng m their work you lake in year round 
CASH Profits and keep 90? out of every dollar you 
earn Work sparetime or fulltime right at home in 
your garage, basement or tool shed Work the 
hours you want — FREE Book lells how to start 
your own business even while working at your 
regular job. 

Biff PROFITS — Plenty ef business wailing for qualified men 
Every home aid business has saws and tools lhai need 
periodic sharpening, There's plenty of business wailing for 
the man who can sharpen saws, planer knives, jointer 
blades, wood chisels, scissors, pinking shears, snips, 
la winnowers, axes and other garden, shop and home tools 
Sharp-All does ALL these jobs and more quickly, and ai a 
big prolii. You will be sharpening headquarters tor carpenters, 
builders, lumberyards, factories, home workshops and hob- 
byists hundreds Of |0bs right in your own neighborhood 



lt' S easy To Get Started— No Franchise Fee&t 

vou «w-| hivejo f'l 

qreosion pft m Mn®s C^ome* b** «•« altt 

W„ n d for KKKS Booti 



mere is NO OBLIGATION anti 
NO SALESMAN Will Gall ! ’ 



SEND FOR FREE FACTS TODAY! 



T-bu rtirh itijftiirag by ■««Un| Ihla n4hi To a** Am Hrily you can turn 
tfl Ifktra tlmiiib GH CASH PfOflll rtlh fQ ipr own Conpftt* Shirfrfh- 
Shcfl Send MvH or rtUit pbAftihf far full de 
<wi ow aiduiiva 



gj 

30-Day FREE Trial Offer! 

FREE Booklet -gives full 

Our Free Book tells 
how to start a profit- 
able. lifetime home 
sharpen rng business* 
how we help you grow* 
how we'll finance you. 




No Obligation * . . No Salesman 





NODI FIELD BLOG. 

KANSAS CITY. MO. Mill 

Please send my FREE copy of you r book 
' - * "lifetime Security" and full detail i on 






'\1J 



your 30-Day Free Trial Offer! 
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UGLET SEUAW CO- 



60001 FIELD BUILDING. MUMS GUT. MG Hill 
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FACTORY 






MUST LIQUIDATE 

AT FAR BELOW DEALER COST! 
PROFESSIONAL MECHANICS 

329-pc. TOOL SET 



PUBLIC NOTICE! 

Finder's Fee Paid for Locat- 
ing liquidation Inventories! 

We- a** duthciru-e4 MqnJidAiDn of c«Hi|[np pro 
1 pl That rnumr b#i murtl* *n1d drjit#f;alb m 

h|ui;hH EiFi|-pi law re-iuHim-i fcUC-h ill 

III ¥(?rpFiirfti*r1 Ini' hniT vca-ra rt*4id*1i 
m*; n.icr-s.sis J Hi Ljnfcru.|>Ecy (liantcli^tinigii 
trtikC^ftiiriun^ riu r - 1 it prCpduc.1l 

hn^nriflJ | |i db^ni » Bit 

V you kJi oa -tiT uTVtO*iWL**ti- iHHiiih lUFfHul mrtnioF 
«tl ih-ni ftiyi.1 bn-hdv4tlaEefil! fur imvnmSuIn cash, call 
Ui Totl Fne 1 ±2 R QftQil Onbv {Mi.iHurlij In 

P*>p1mce n $mii d| ii >- j r ’.-i i'mIi i m >n i,>iii tm cDnn.tffl.retf We 
Vr<|£psay you- 1 1-ntfi-i \ t >< u bAiuri aH A[idI-c r ihOw^iit 
EfilSil •.'aImh inn *in il 1 -plnj piiji r.-irne’r.l (ttffi 

t^iulnp^inoFinlyr ntiLelip'biMn rreeiv#irtrt i 



Huge assortment 
of most-needed 
hand tools! 
Includes wide 
variety of stand- 
ard and metric 
size sockets! Ail 
tools covered by 

LIFETIME 

WARRANTY! 

f ijiE quality and BIG sav- 
ings! CitiFome mijlyhdsn- 
um steel and chrome va- 
nadium steel used m ifiaft 
iriBCEufc of s&cktis 

You get ALL this: 
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□+trr go+j IHIIlhJd &□ IliTlml Slain 

PiM-a hi&ijM-l Lri Eh.’iifijn in r|av^ 



Ciitrlit itilrri nleriiOi!^ 

Toll-Free: 1-800-32 B -06 09 
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CrO.M B Co. / Autiiorircd Lmuidators 
( 6d&D WJi'fJttia floulov flHtS Minneapolis, i^invi 55426 



Dopt B All 4055 



£ on J , r f ant Snl-b at *1 3 B 04 on i ri I wrll pay rhippinq ^ i^j ge % In bmnr upon rtatig^ify 

i AllftM 4 Si -i^iMka 1 jh ritfltv#-rY Arid 2 3 lA-ifchK .lira il pjid l>v chisel Sorry nn C 0 D J 

My chetn Eli imj rusv 0,lU*i I M Ini i*iril J iWdMfl Jirlif ft'. J^lei (H-K 1 

Chary. In my MftiterDfl'ri VISA Aniwu^i Ei|jnr>i Dmpn Club 
AcjtI Ho Eap 

PIEA££ PHI-NT CltARLf 




Assemble it yourself and drive a great bargain . 




SfH*edslcr 



Classic Motor Carriages, the tvorlrFs largest 
repf rear assembly manufacturer, presents its 
classic fine for the 80 s , Million* of dot tats hare 
been spent in engineering research to enable 
Classic Motor Carriages to produce rfx* finest 
replicar assemblies available, Ge/a ml finish . 
no rusting ever! Alt tvpl fear assemblies are fully 
wammteed by a company tfxd cares. 

Classic f tu ners mfmrt gas mileage of fti j i 
MFG. Oar replica r assemblies 
are designed for IfM* 
person of average 
mechanical 
skills using 
ordinary loots. 



Mftessit- ra 



Fill out the coupon before and begin ihe 
most rea anting experience of i our fife. 



is-i^n 

I CLASSIC MOTOR CARRIAGES I 

. jmw.v it mb At.. f!». nt>.¥ r& 

f W 5 J 6 JS- 9 -QB 

trim Frf 9AM 9FU Wir V.AM- SPM Sum. It. AM 4PM 

Evirin&ed ti c St e&. for & Juft coior brochure 
| and consumer buying guide Joe 1 Hepttcar 

Avembiy: Onzefle and Bugti&i 

Classic Speedster iJussic TD 

Enclosed is $5 etc for a juil color brochure on 
the htindcrqfted. facto ry - fin ished ■ 

On zelti? Speedster 

Xiime . 



L 



-Wrfrc'if 

City Star# 



Pin me tlnme <:«*,> 



lip 



Please charge tin my: Waster Carets 

(TS4 . Am. Express i>Sner% Ctuft 

ACCti ,Vfr. £1 p. Drift’ 

Signature 



_J 



tctf-Jt/firfiur displays cti airports fn Austin. Chicago. Cf Pi 'eland. OaliastFt. Wurfll, tkttUi*lLfit i e r Oentvr, lies Matites, 
tlefrrdt.JucEsnni'iUe, Kennedy, Lit Cuardtu, Memphis. /, MitttuVtfH>fi$-ST. Pst at, Mere Orleans, Palm Spring,*. 

Pitoetiix, PurthtniL Sficrttme wfo, Vein Atitfinia, Situ fuse. U-itflte. M f, intis unit Ihcsim. 



PM 2 Classic Motor Carriages, tnc, Some tifU tpment depicted Is itptiomif, 
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A NEW GRINDING/CARVING TOOL 



B lack and Decker’s new 9416 Rota- 
ry Hobby Shop is the first of the 
combination grind in g/carving tool* 
to feature a tray for accessory hits 
that's incorporated into the tool's 
base. This convenient tray has a 
clear acrylic cover which rotates 
independently of the base and an 
opening for easy bit removal. 

The entire base also swivels, al- 
lowing the power head to follow the 
364n dong, permanently lubricated 
flexible shaft. This reduces the 
chance of the shaft binding and 
being d am aged - 

This tool's Lti-amp.. 0-to-l + 900 
rpm, double-insulated motor has a 
sliding, variables peed switch and 
produced more than enough power 
to cut the walnut fish carving 
shown. It worked equally well for 
grinding the cutting edge on my 
pruning shears and— using the 
proper bits— it excelled at drilling, 
cutting and de burring ceramics, 
steel and soft metals. 

Thirty-five different bits, inclucJ- 




Grtndlng and carving tool has swivel base 
and 3€-in.dong flexible shaft Thera an 35 
different accessory bis Included. 



ing sanding drums and polishing 
wheels, come with the tool. The 
handpiece's universal collet accepts 
ail di&, shank hits. 

The manufacturer recommends 
attaching the base directly to the 
workbench when u&ing the tool. 
Holes are drilled in the base for this 
purpose. Or, if you plan to use the 
tool infrequently, Attach it to a piece 




Tool has enough power for Flght-duty 
and ceramic work and for hardwood carv- 
ing, Ilka The walnut fish shown above. 



of plywood which can then be 
damped to the bench or a table 
when needed. 

The complete package is available 
at hardware stores and hobby shops 
and retails for about $80. If you ean*t 
locate it T write to Black and Decker, 
Customer Service, 30 12 High woods 
RJvd. Raleigh, N-C 27625 .— John 
Gaytivr 




THF WFSTFRNFR 

ITS EVERYTHING A MODEL 70 SHOULD BE 
EXCEPT EXPENSIVE. 
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TOUGH LITTLE RECIPE 



T ie time comes for every serious 
do-it-yourselfer when he needs 
a reciprocating saw, such as the 
one shown at rijathL This one, a rel- 
ative newcomer on the market, is 
from Weils Manufacturing. Priced 
at S216 or $242, depending on size, 
the tool is a good value. I used it to 
cut several rough openings in a 
150-year-old building (right). This 
meant cutting through sections of 
6xg posts, as shown. The saw per- 
formed well. 

[ have since used it for other cut- 
ting tasks— such as rough cross 
and rip cutting— and am very sat- 
isfied. For more information, write 
the maker.— H.W. 



SPECIFICATIONS— WELLSA W 

Statin 4 aw nils 

Mdfec*. 115 50 gt 60 Hz , s sTgie ph&M lor nj 

Kd c.) 

a ItU. 

Wryr.r. 9 and 1 S m 

Blade BltoK* ferralh' 1 S *$ m 
□'Me spfred a.OOC KftAaa p*« mmiiie 
Pm W 16 *n&otp0; $345 fift-in--fflO 0 al| 
Manufacturer ^»nsManuflBOtUAfLgCdrp 
Thrrt Rn^, Midi iSOS3 



This llttfit beauty of a 
saw chewed Us way 
through the framing in 
tli is old building with 
bulldog tenacity, Be- 
cause its blade cute In 
boih stroke direc- 
tions, there la practi- 
cally no kick or pull. 
Extra handle over 
bEade (tee photo right) 
makes tool comfort- 
able to support. 



SLADE 

SUPPORT 



BLADE 



ON-OFF 

SWITCH 



STUD 

AMO MfthiDLE 



CQRO 

AND 

PLUG 

UJ 




*Tne new Winchester" Model 70 Westerner looks 
like a Model 70. shoots tike a Model TO.and lasts like 
a Model 70. Which only makes sense, since it is a 
jModel 70. ..from its smooth working action to its 
fe chrome-molybdenum banrel to its American 
aL walnut stock. What's missing are some of the 
l^fress-up features that might cramp the style 
w of this no-nonsense utility gun. This is a hunters 
rifle. At a price you’re used to paying for a lot 
less gun. 

What you get with the Westerner are the stan- 
dard Model 70 features: fine-cut checkering. three- 
position safety, ramped front sight, adjustable rear 



sight, anti -bind bolt, epoxy- bedded recoil lug on 
magnums, and a receiver drilled and lapped fora 
scope. You can choose 243, 270, or 308 Winchester 
and 30-06 Springfield with a 22" barrel, or 7mm 
Rem. Magnum and 300 Winchester Magnum with a 
24" barrel. For a few bucks more, we supply a high 
quality 4X steel scope. 

We've designed the Model 70 Westerner to give 
you the same high level of hunting performance as 
its more costly Model 70 XTR' counterpart. We’ve 
also designed it to cost a lot less. ^ 

Your wallet will know the dif- jSSj^ 

ference.The game won't, **$F* 




TYfN€ff£ST£ft 

morel Iran a gun, 
am American legend. 

Wfucbnler [rSdrrtijiis Itcenird k<m lAkh i-utpur*Uihi 



There’s only one way to play it... 




HINTS 

FROM READERS 




T< h 3 L k tri h u te pa i n l re rri o v e r , ru - 
re moving jelly ami other prepara- 
tions over small or rnedium-sued 
surfaces* a wire with n small loop 
on one end is often more useful 
than other tools. The wire picks 
up the coil eel amount of material 
and manipulates it easily. And 
it's simpler to clean than a brush 
when the job is completed, A 
wooden handle which has been 
removed from a broken tool or a 
handle from a file makes the wire 
spreader easier to grasp, 

— H r fi Ite r A\ It u rto n 



Saving caulking compound 




When you have some material left 
after ;i caulking project and you 
don't plan another such project in 
the near future, here’s how to pre- 
vent the caulk from drying out 
before the next use. Weal the open 
spout against the air with a small 
dowel or cork (Yum a tiny bottle or 
sail and pepper shaker. Taper the 
dowel »o you can insert it easily 
into the tube; then tap it to 
ensure an airtight stsok Corks 
similar to the one circled in the 
photograph above are general ly 
available at discount stores. 

— C, Pfeiffer 
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HINTS 

FROM READERS 



Erasers polish metal 




You can chuck a pencil-ahaped 
ink eraser in a drill press or hand 
drill and use it to restore the pol- 
ish on tool surfaces. Here, an 
eraser polishes the degree scale of 
a com hi nation -square protractor'. 
You should keep the eraser short 
to minimize wobble. 

— H ’alter E. Burton 

Figuring screw diameters 

When trying to determine the out- 
side diameter (o.d.) of a bolt or 
acrew, I refer to a screw-thread 
chart, if one is available. When no 
chart is on hand, fi/furinp frac- 
tional sizes is easy. However, fijj- 
urinR numbered sizes is another 
story. 

You can use the following rule 
of thumb to compute the o.d. of 
numbered screw sizes from 0 to 
24, whether they’re wood or ma- 
chine screws: Multiply by 13 and 
add €0. Specifically, multiply by 
13 thousandths and add 60 thou- 
sandths. For example, with a No. 
8 screw, multiply 8 by 013, which 
equals .104: then add .060. which 
equals. 164, This is the same value 
shown on the chart below. 

— Paul E. Setter Sr. 
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iVjfrmg. The Sunken Genial Has Deis mined 
Thai Cigirelle Sreoung Is Dangerous to lour Health 



LIGHTS 



There's only one 
sensation this refreshing 
Low tar" Kool Lights, 
The taste doesn’t 
miss a beat 
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3-passcngi'r seating, 

standard 



f in led glost,, 
s| jDil.tfkf 




U.fi gallon f ud tank 
fur lung range: 

Mil tr.A estimated 
highway miles. 



Swing-out 
side vent 
windows. 
Standard. 



Intermittent 

windshield 

standard. 



Steel -belted 

radial tines, 
standard. 










is the 

in America. 



1 982 Mazda B200O Sundowner 



*5895 



You can believe it. The 
Mazda B2CKX) Sundowner is 
today's lowest -priced truck. 

Yet it comes with an astound- 
ing number of standard fea- 
tures. including a 5-speed 
and sted-belted radiate. 

Not tip re of these features 
is available on Toyota's or 
Datsun's lowest-priced truck, 
each of which costs hundreds 
more. 

Just one look inside the 
cab and you'll see more of 
the Mazda 82000'$ exceptional 



value. There you’ll find a 
three -passenger seat detailed 
in textured vinyl. New instru- 
mentation with electronic 
check panel. And handsome- 
ly trimmed door panels com- 
plete with armrests. 

You can also believe this 



truck is built to haul a heavy 
payload —1400 pounds of it. 
Even so, its 2-litre, 4 -cylinder 
engine delivers outstanding 
fuel economy. 

If vou still 
27 find it ali a 



38 

1M hwV i npp. r^l n*pT5 

believe, we invite 
vour Mazda dealer tor 
close-up look at the 
82000 bun downer. 

Seeing is believing. 



The more 
the more 
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ICS 



THE TRUTH ABOUT 




Real robots don't took like us and can’t do what we can. But they 
can do things we can’t and someday may even think. 




Which Is Itio real 
fobot? HttfflWQM 
"flum^" {above} is 
basically a remolo- 
torii roiled device, 
used primarily to 
Attract at ter lion at 
promotional events 
Machine at rjghi is 
one of Cincinnati 
MttKfOfl T a U (filly, 
it's a I ms working 
robot, capable of 
spot-welding car or 
aircraft bodies in 
less than one-third 
the lima previously 
consumed. Bonos: 
I! Can be operated 
wilhoui Stopping 
the assembly line 



by Barbara Krasnoff 




I f you were to meet a typical robot, strolling down the street, what do you think it 
would look like? Chances are you would expect to confront a waist-high, beep- 
ing cylinder, or perhaps a metallic creature with a strong resemblance to the Tin 
Woodsman of Oz. !n either case, you would be dead wrong. 

There are approximately 4*700 high-technology, computerized machines at work 
in factories throughout the United States today. These automatons assemble auto- 
mobiles and aircraft, paint furniture, adjust delicate electronic systems— and are 
known in industrial and scientific circles as robots. The term "robot” was coined 
by Czechoslovak writer Karel Capekforhis 1923 play R. U.R. and is a derivation of 
the Czech word for "compulsory service”; since then, it has come to refer to any 
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Rotors $\ work 1 Designing '"down" to vrnaTFw jobs Is lllus tralod by Unlmata robol {loft), 
Assembling a TV set; its Older rotethree loam welding Jobs (cenler) b a matter of minutes, 
or can simply slock heery metsl parts as ttiey coma trom ihe finishing process* Unlmadon 
pioneered commercial robotics in Ihe U naiad States, but now ha* heavy competition. 






THE SEEING, FEELING SUPER ROBOT'S TIME HAS COME ... 

programmable machine that per- 
forms some type of work. And while 
U.S. industrialists originally shied 
away from investing in anything ns 
“'sci-fi" sounding as a robot* they are 
now clamoring for more and more so- 
phisticated. intelligent and versatile 
automatons. 

What exactly do robots do? Well, 
they started out doing anything t hat 
was considered too dangerous or mo- 
notonous for human workers. Such 
jobs as spot welding and die casting, 
which involve working with metals 
at extremely high temperatures, or 
spray painting in a room filled with 
toxic fumes, or the transporting of 
heavy, awkward machinery* were all 
deemed ideal testing grounds for 
robotic workers. They have passed 
the tests with flying colors, perform- 
ing those jobs whih greater con- 
sistency, dependability and 
(eventually i economy than their 
human counterparts. 

While these tasks demand an 
artificial intelligence^- through 
computerization— far surpassing 
anything used in the past, real 
industrial automatons in no way 
resemble the popular fiction- 
al robots from such filma as 
S/ur Wars. These are machines, 
not pseudo-people; they w ill 
neither pause in their routines 
for a passing wisecrack, nor take 
time off to save the Earth from extra- 
terrestrial threats. Few of 
today's robots could be said to 
have anything approaching 
awareness. All they "know" 
are the movements that have 
been programmed into their computer 
minds; and, in fact, if you happened 



Vision: Binary scanning 
ol TV screen "pixels" 
{see text) provides 
rudimentary vision 
for currant robots. 

Dual c*m#r« linked to 
computer could add 
depth perception. 









Taotillty: Field from 
magnetic "lingers. 1 ’ can 
give limited sene* of 
feel when working 
with metal objects, 
but piezoelectric 
(ceramic) materials, 
which produce elecirle 
current whan dollscted; 
would provide basis 
for mpne lability. 
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Precision: For critics! assembly 
or prows sing jobs, convent Ion si 
gearing doesn T 1 supply conslstent- 
ly Accurate robot positioning. 
Ball-bearing drive system could 
replace goara In future robots. 



Next-generation industrial 
robot win resemble current 
systems. buT will be enhanced 
with upgraded precision, 
vision end tacUlily. The 
addition ol several exes ol 
motion will a [so enable it 
to follow wewlt along sn 
assembly lino without 
Slowing normal 
flow. With accuracy 
of positioning to the 
millimeter, ihree- 
dimensionel vision 
and tactile leedback 
enabling Et to measure or 
weigh workpieces— or tve 
to "rwr thorn— tho sup#r 
robol will be capable ol 
much more complex tasks 
than 1$ today's generation. 







Fanciful robotic-type devices 
are usually remote controlled. 
Data on kill, plans are from 
Robotfoolce. 229 East 52nd 
St.NewYorit, N.Y. 10022. 



f(*j e ined lo ait acfc a police officer 

11 once, aments 19-year-old Lotus 
Stempe^g, who buiWs robots in ht$ spare 
lime. Ho is talking aboul his second autom- 
aton, Speda ll At an industrial show, she 
Nassau County sNV) police haa me booth 
next so us. And Speda ll was just walking 
around in random patterns, wilh hss arm out 
and ihfi claw opening and closing- The Cop 
had his bank to him. i wasn't paying atten- 
tion and I rooked up jusi in timo eq sefl him 
heading Sot lha cop! Wo ran over and 
stopped mm The cop never knew. fortu- 
nately, Ihal he was about to be attacked hy 
a robot 

Steinberg 15 one Of a new genar&EiOn o! 
robonsss— people, many only in thecr 
and late teens, wfio arc- building Ehoir own 
auiom^Eons Their invc?nirons vary from 
radjo-eontrolted mobile unite lhat are e&- 
semiatly nontobois. to computer'prp- 
grammed- mdepentfenily operating de- 
vices. sven as Lou $ Spoda. a true rebel 

While many ol lbes-e young inventors 
started Erom scratch, in the last lew years, a 
small induslry has begun forming for ihe 
beneliE of the robot-happy hobbyist 

To begin wish, there are a coupte of book 



Young builder with FttJ -2 
gni!. which has gripper 
arms and treads. Kits are 
from Hobby Robotics, Box 
997. Lilburn, Ga. 302*7, 



pubiishers who have tuned out several 
nice hdw-tc manuals: Sick in 1977. ths 
Hayden Book Company \$0 Esse* St.. 
Hoohei-le Park. N.J, Q7&S2) published me 
highly popular How To Bald A Computer- 
Controlled Robot by ihen-iS-yeaf-old Tod 
Loofburrow It has since gone into several 
printings. Hayden’s barest is lor the more 
experienced rgboitm The Handbook Of 
Advanced Robon'cs by Edward L. Safford 
Jr Tab Books (Blue Ridge Summii, Pa 
17214} has produced a number of good 
how -to books on robots, the most recent ol 
which is entiited Anorofd Designs by Mamn 
Weinstein 

White many hobbyists find wtia! they 
need by scavenging from local elechon- 
hcs ouEteEs. ihose who feei ihey need a 
siuie iwip may warn to consult 
Ihe 1 9S2 Robotics Indus- 
try Directory (Robotics 
Database, Sojc 423, 

Tujunga, Calif. 91042) 

This handy $35 dereclo- 
ry hste industrial robot 
manutac Hirers, avail- 

able rebel components. 

Information resources 
and o^her items of interest 
to [he enthusiast 

One resource recommended by young 
robolisEs is she bimonthly magazine Rooof- 
ic$ Age. This eomprenensive publics lion 
ohers articles on new developments in [he 
field and on gene-raJ icpics concerning 
roboiics. H also provides more specie 
technical advice for the hobbyisi A sub- 
scription is Si 5 yearly 

Finally, (HOW Who warn Eli rneuL and 
greet robotisls irgm ail over the couniry [not 
to meniion (henr robots) may want to atlend 
the annual convoniion sjonsored by itie 
Robot institute of America and Robotics 
international of I he Society of Manufactur- 
ing Engineers 

Next year's April gathering, Robot VII. 
will be held in Chicago. Fck addiironal infor- 
mation, write to Paul Von JankOwsky. 

Office of Public Relations, Robot teslituieof 

America, One SME Drive, Box 930, Dear- 
boro, Mich 40126 



wandrr n ] i 1 1 lr.- trn» near tu one 
during business hours ami defeat- 
ed its safety interlock, it would he 
quite happy lo weld, your arm to 
the side of n ear body -it just 
doesn't know l he difference be- 
tween you and a door. (The first 
such bizarre fatality occurred in 
Japan last year -1 

While present-day robots may be 
lese intelligent than their fictional 
ideals they're nu leas interest in^- 
Humanity lias been dreaming 
about nonhuman servants ever 
since the lirnt Greek myths of stat- 
ues coming to life,, and, finally, 
we're entering the first stapes of a 
robot revolution. But instead of 
simply reproducing an interior 
copy of hottn* x we're tailor^ 
i nsj these first robots to lit specific 
economic neod.s. 



FOR HOBBYISTS, THE HUMANOID LOOK IS IT 



Most of i host- in industry 
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that the production of industrial 
robots in the United States began 
with Ummation Inf., the- country's 
first and largest robot manufactur- 
er. The company bf?gan in 1^56 
when businessman Joseph T. Kn- 
gelhergtfr met George C. Devol, an 
engineer who had an idea for a 
“pick- and- pi ace robot* 1 — a machine 
"Jiflarl" enough to pick up an ab- 
ject and put it .somewhere else, De- 
vol 1 * vision of an American indus- 
try aided by increasingly sophisti- 
cated robotic workers fascinated 
Engel border. He decided to gamble 
on that, vt&ion. In 11+61. Unmiation 
sold its first robot. It was designed 
to pour hot metal into a die, for 
General Motors* 

Twenty years later. Uni mat ion's 
sates for the 1981 fiscal year to- 
taled miltion h and 198*2 sale.* 

Eire expected to increase Considera- 



bly. It is also competing with a 
number of other corporations for 
dominance in the robot industry. 
Cincinnati Milacron. ■General Elec- 
tric, West ingho use and IBM are 
among the prime U-S. competitors. 

The robots which are receiving 
so much attention in industrial cir- 
cles usually consist of two parts: 
the arm ^ur manipulator) and the 
control system. The latter can be 
made up of a very simple series of 
switches, buL for the most part, 
consists of n computer with ;t pro- 
grammable memory. {This is not 
necessarily a one-to-one relation 
ships often, a single computer can 
be used to control several robot sd 

A majority of industrial robots is 
programmed through the fc " play- 
back " method. The ml ha "learns" 1 
Us job by being guided through the 

V; On ' fr r t*:: 



The Large and small ol it: Scottish firm, 
Lambert on no bones, has world s largest 
I roc-moving robot (top photo). Hs lilting 
capactly Is figured at about 1.3 tong. A 
human programmer occupies cab during 
the learning process and ihon taehemolh 
is on Ms own, Small robotic aim belongs 
to the TeachMover* a system which uses a 
handheld control lo program as many as 53 
movements In sequence. This teaching end 
testing unit can also be computer-coupled 
It s available from Microbe! lnc„ 4$3-H 
Ravendale. Mountain View, Call!. 94943. 
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PM ROAD TEST 



Three new domestics go head-to-head with the 
established imports and come out on top. 



T he All-American pickup is hack! Chevrolet, Ford and Chrysler 
all have introduced new trucks this year, downsized to beat 
the Japanese minis, and these trucks arejowi. The red, white 
and blueChevy S-10, Ford Hanger and Dodge Rampage routed 
the competition in our head-to-head comparison test, finishing 
1-2-3 in our editors' ranking and pulling away. By any standards, 
they're the best small pickup trucks anybody has ever built. 

We discovered that you really have to j udge mini-pickups from 
two points of view — as trucks designed for the haulage of inani- 
mate cargo, and as two-passenger cars that are fun to drive, eco- 
nomical and comfortable. 

Not surprisingly, the most “trucky” trucks — the S-10 and 
Hanger — were designed from the ground up as pickups, while 
the most "car-ish" are modified automobiles, like the O&l-de- 
rived Rampage and Rabbit-based VW. Fiveofthese trucks — the 
Datsun, Volkswagen, Isuzu, Mazda and Toyota — are available 
with diesel engines, and six — the Datsun, Dodge Ram, Isuzu, 
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Ullrarugged Ford Ranger remained rattle* 
tree even after repeated off-road excursions. 
Generous ground Clearance and long wheel 
travel kept the driver rame-lree, too. 
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Lioad up tor Ihe drag runs are (left lo rug up: 
Suborn Brat, Toyota Sft-S, (SiLEu Fop. Dodge 
Rarsipaqo foul: (ronlh Volkswagen pickup. 
Mazda 6-2000, Ford Ranger and Chfcify S-1Q 




The Rampage is an absolute ball to drive . 9 



Subaru, Toyota and Jeep— can be 
ordered with four- wheel drive. We 
chose to limit our group to gasoline 
power and two- wheel drive— except 
for the Brat and Scrambler, which 
come only as 4x4s — for the bi triple 
reason that for a majority of buyers, 
that’s the best combination in terms 
of fuel economy! performance, con- 
venience, cost and usefulness, 

In general r we liked these trucks, 
A lot. If you could only own one vehi- 
cle, and it had to do everything from 
30-mpg commuting to weekend 
camping* there's really no other 
choice. Resides, there’s something 
elemental and good-natured about a 
pickup truck, over and above its 
marvelous versatility and robust de- 
pendability. It’s something very ap- 
pealing and, well , . , American, 

In our discussion of the pickups 
that follows, we’ve listed the vehi- 
cles in the order we’d pick 'em, from 
our first choice to our eleventh. 



Chevrolet 3-10 

The slickest small pickup in the 
world is Chevrolet’* S-10, which is 
also sold by GMC a& the S-15, ICs a 
masterful blend ofGM style* comfort 
and all-American utility . . .. "a Mal- 
ibu with a pickup bed/ T as one tester 
succinctly put it. 

Driving it is just hke driving a GM 
intermediate— same compliant ride* 
same power- assisted controls, same 
V6 performance, same comfy interi- 
ordecked out with every imaginable 
convenience. 

Nevertheless, at the same time, 
it’s a real truck, with a double-wall 
bed p 3/4-ton load rating, and optional 
7.5-foot box. Only the Ford Ranger 
felt as heavily built. 

The S-10 is a standout at the 
drags. General Motors 1 excellent 2.B- 
liter V6 and four-speed transmis- 
sion— helped by a very high final 
drive ratio — conspire to fiing it 
down the quarter-mile as quickly as 



most medium-size sporty cars. What 
this means to you is that the 5-10 is 
fun to drive, and heavy loads won’t 
bog it down. Towing a heavy boat/ 
trailer with the torquey V6 is child's 
play. 

Hampered by mediocre tires, the 
S-10 was only average in our han- 
dling and braking tests. And logical- 
ly enoughi since it has the second- 
largest engine in this group, it also 
drank the second-largest portion of 
fuel, an embarrassing 17.7 mpg in 
moderate country-road driving. 

On the other hand T the sound- 
proofed cab of the S-IO is as pleasant 
a place to relax as anything this side 



'High-performance 
GTs could learn a 
few things from the 
S-f 0’s ergonomics-’ 







Toy Pla SITS (far (oft) anti the 
Mitsubishi- built Ram (center) 
were eclipsed by new Detroit 
pickups. Chevy S-1 0 (toft) 
seduced everyone with Its VG 
power and excellent Interior. 

On the road, PH rasters (above) 
kept notes, discussing strong 

points and shortcoming* to 
determine overall ratings. 



of si Seville, 

It has the most 
logically designed 
dashboard we've six t 
behind in yea rs* with :i 
full set of gauges right in 
front of tlu- driven The seat- 
ing }H>silion is terrific* except for 
a close-chested steering wheel, and 
there h s plenty of headroom* legrom 
and visibility. Many of the world's 
carmakers could learn a lesson or 
two about ergonomics from the S-lO 
interior. 

They could also learn something 
about styling The S-10 has one of 
the smoothest bodies ever put on a 
truck, with really excellent detail- 
in gr It retains the "macho" appeal of 
full-size Chevy pickups, yet it's clas- 
sically "pretty** in a t] oh - honed 
way. 

Aside from the disappointing fuel 
economy, there were only two things 

i v i -‘I'-r K| 1 ; r-7- : i -V 





PICKING A PICKUP 
PM Editors 1 Choice 


1. 


Chevrolet S-10 


Si 0.1 6b" 


2 . 


Ford Ranger 


9.99* 


a 


Dodge Rampage 


9.000 


4, 


Datsun King Cab 


0.B39 


5. 


Volkswagen Pickup 


0,225 


B. 


Dodge Ram 50 


B 358 


7 


Isuiu P up 


0.792 


B. 


Subaru Brat 


5,008 


9 


B-2000 


7.590 


10 


Toyola SR- 5 


8.044 


1 1 


Jeep Strambier 

'Pncfl «5 


9.722 
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FUSION -We’re 

Harnessing The Power 

Of The H-Bomb 




Once, fusion power seemed 
fusion system — magnetic or 



unlikely. Now, we wonder: Which 
laser — will go on line first? 




by Hans Fantel 




World War II. But so far, no practical fusion device has been 
built (unless you Consider the hydrogen bomb as practical). 
But two pi ^aii tic research projects— one at Princeton Univer- 
sity* the other at the University of Rochester — are finally pet- 
ti np within spitting distance of producing useful energy from 
fusion reactions. 

The two schools are taking different tacks toward this goal, 
Princeton uses a method called magnetic fusion; Rochester 
uses laser fusion. In the competition to deliver huge quanti- 
ties of usable power; this is where development stand* today, 

Magnetic fusion 

In a former cow pasture about five mile* north of Princeton 
N J, fc a herculean machine fills a hangar 
space as big as a sports arena, The 

w'iLtcs'-conii'Tl cables con nesting the vnvi- H 

(Mi 5 parts are as thick as n V 

man’s thigh. At the center of V 

this vast metal jungle is a I jm 

huge, ring-shaped tube, re- I 
sembling an outside dough- 1 / ^ 

nut. It is inside this circular J 

tube that the energy-liberal- 1 ^ i I 

ing reaction lakes place. 

Called the Tokamak by its 1 
Russian inventors, the ma- 
chine uses deuterium as raiv 1 

material for energy production. Deuteri- 
um is a form of hydrogen— an isotope— 
that's found in water In practically unlim- 
ited quantities. If triggered into a fusion 
reaction, the deuterium from a single gallon 
of water could produce energy equivalent to j \ 
about 300 gallons of gasoline. 

What's more, the whole problem of radioac- 
tive waste is avoided. Unlike conventional 
atomic power plants — which work by splitting 
atoms — fusing atoms produces no +, hot pi waste, ® 



NE UT HAL- 

at am 

GEMEflATQH 



B6 POPULAR MECHANICS 



T he cheapest and most plentiful fuel on earth would be 
water — if you could burn it, ThaUs no longer a pipe dream. 
From the way it looks now, we may soon have practical fusion 
reactors to liberate the atomic force* in seawater. The world 
would then have a virtually boundless source of energy; 

Atomic fusion— the principle basic to the use of seawater as 
fuel — has been know n since the dawn of the atomic age during 





In any fusion read Pan, light atoms combine 
lo form heavier atoms, yielding high-speed 
neutron {above). In Tokamak system (below}, 
deuterium cloud Is heated and jolted with 
eiectf Icily (neutral beam), forcing the stoma 
to fuse. Superconductor coll prevents cloud 
from breaking up, losing energy too fast. 





DEUTERIUM 



CLOUD 



H c, A T I N Q 



COIL 



MAGNETIC 



COIL 



MAGNETIC FUSION 



SEPTEMBER <90? a? 








reactions 
caused by ac- 
cident or sabo- 
tage. As one tech- 
nician put it „ il ]n- 
stead of blowing up* it 
simply fizsies out when 
something 1 goes wrong-*' 

With nil these ad vantages, fusion 
energy seems to he the answer to 
many national and worldwide prob- 
lems. The United Quotes is pouring 
billions into its development. But 
though [he goal is in sight, tremen- 
dous engineering challenges must 
be overcome before we can all plug 
ourselves into a fusion-fueled elec- 
tric power grid. 

In the Princeton fusion reactor* 
deuterium atom scorn bine with triti- 
um — another plentiful hydrogen 
isotope. In the process, they create 
heavy helium atoms and shoot off 
neutrons at high speeds. This 
produces vast amounts of energy 

as popular mechanics 



that can he used to drive convention- 
al electric power generMr.nra The 
hitch is that these atoms start fus- 
ing only when the temperature gets 
up to millions of degrees. In fact, the 
reaction really gets rolling only 
wh^n temperatures are well over 
100 million degrees. That kind of cli- 
mate is found normally only in the 
interior of stars tike the sun. Thus, 
in principle, the Tnkamak is at- 
tempting to create stellar conditions 
on Earth. 

Several ways art being tried. One 
nlethod jolts the deuterium inside 



of the Tqka- 
mak with a 
strong electric 
current, the neu- 
tral beam in the illus- 
tration on pages 80 and 
K7, Since the deuterium is 
ionized and* therefore, conduc- 
tive* it acts like a wire m am electric 
heater and heats up by its own elec- 
tric resistance. But this doesn't suf* 
Pi ce. Additional heat is produced by 
heating coils and magnetic coils and 
by magnetic squeezing- A huge su- 
perconducting magnetic coil sur- 
rounds the reaction chamber, push- 
ing the deuterium toward the center 
of the tube. This magnetic compres- 
sion— like any other form of pres- 
sure-raises the temperature oven 
further. To pour on still more heat, 
the ionized muss of deuterium gas is 
^zapped" with hundreds of kilo- 
watts of high-frequency radio waves 
sluiced into the reaction chamber 










OIHECTJQNAL 
MlRPLdR ARRAY 



Firing £4 beams into iSO-Iqh sptifre 
conlalning fuel pellet si art* I s tar 
reaction. A light puli# is spill Into 
four boDims In th* I flfttf amplifier* 
and magnified, di reeled and angfc&d 
by mirrors. Actual, enhanced X-lny 
shows atoms fusing (red areas). 



L A5ER BEAM 



art j^rr ManQi^I 



through wave guides (not visible in 
the drawing on pages Hfi and 87). The 
principle is similar to cooking in a 
microwave oven, 

Combining all of these heating 
methods, the latest version of the 
Tokamak has been able to reach stel- 
lar temperatures* trigger a fusion 
reaction and sustain it tong enough 
to generate significant amounts of 
power- So far. the biit machine has 
managed to keep this up for about 20 
milliseconds. To become an efficient 
energy producer, it will have to run 
much longer than that — about JO 
seconds or more for each power 
hurst. Hut keeping the Tokamak 
going for so long is a very tricky 
task. 

The Trouble is that no material on 
Earth can contain the raging 
stream of stellar stuff inside the 
Tokamak. If the swirling deuterium 
touches the wall of the metal tube 
containing it. the deuterium cloud 



breaks up i cooling 
to the point w p here 
the fusion reaction falters, So the 
torrent inside the Tokamak must 
race inside the ring-shaped tube 
wit houl ever touching its walls, it is, 
therefore, "contained" in whnl is 
called a magnetic bottle— an ultra- 
strong magnetic Held* shaped to 
hold the deuterium suspended with- 
in the doughnut, away from its 
walls. 

Unfortunately, the bottle still 
leaks. Often, the ho: material breaks 
through the magnetic restraint, 
cool* off instantly and * 1031 * the 
reaction- Thai's the main reason 
why the Tokamak is *ti|l just a 
research tool, rather than a working 
power source. 

But this may change by the late 
’60s, A machine almost twice as big 
as the present Tokamak — called the 
TFTR. or Tokamak Fusion Test Re- 

i_ fuFH to -L'-j g c f 53. 1 



Pisiform for laser fusion target (above] 
must be very stable- N contains fusion pel- 
let {below), with tla Immense energy. 
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PM OWNERS REPORT: 

PONTIAC 6000 



BY MICHAEL LAMM west coast eoitoh 



flPTlftti-ni ■ 



RETIRED 
NORTH CAROLINIAN 



*R0OFUN£ 37YUMG ,. 

T^MJES SC&W G£THN& U££& TV 
WYOMING 

ENGINEER 




ifs ft>r 

the spunk of 

A SPORTS CAR." 

NE QHASKA -FARWIdF 



^ ojr L* wA\. 

FLORIDA ^ 

maintenance employee 



west VIRGINIA 
SPEECH PATHOLOGIST 



MINNESOTA 
MARKETING MANAGER 



P ontiac has been in transition for 
several years now — from muscle- 
car company to question mark. It'll 
probably take a few more years for 
Pontiac to sort out just exactly what 
kind of car division it finally wants 
to be. 

When OPEC hit, Pontiac shoved 
muscle out the back door. No more 
GTQs or hairy 4 55 Trans Ams. And 
then in 1981, Pontiac dropped it* fi- 
bodied, full-sized sedans and its 
homegrown V8s— the first GM divi- 
sion to do *o. 

The muscle and hair it took Ponti- 
ac decades to grow all withered in a 
few seasons. And Pontiac has been a 




InalrumentHlght glare on wind shield was 
common com plaint, but vis I b i I ity was good. 



name in search of a reputation over 
since. 

For the 1980s, P^ntiacs have been 
downsized, Europeanized, comput- 



erized, economized and homoge- 
nized. But they're still not being 
lionized, The only Pontiac that cur- 
rently shows a strong personality 
and a strong sales pattern is the 
Firebird. Yet the Firebird serves a 
limited audience, and what Pontiac 
needs is an exciting car in the mass 
market- 

Pon tSac hoped GM's new A -body 
might provide that car. The A is an 
extension of Genera! Motors' X-car 
and is called the Celebrity by Chev- 
rolet, Century by Buick andCiera by 
Olds mobile, 

Pontiac genera) manager Bill Ho- 
glund christened his A-car the 



90 POPULAR MECHANICS 



A NATIONWIDE SURVEY BASED ON 1 ,060,504 OWNER-DRIVEN MILES 
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A 6000. but then reconsidered and 
dropped the +, A. ,N Today it's just the 
Pontiac 6000* and it's not doing what 
he (and all of GM) had hoped. 

The Pontiac flOOO'a appeal seems 
limited to the more mature buyer, 
not the rising young executive who 
finds himself admiring such class 
rivals as BMW. Audi. Volvo, .Saab. 
Da t sun (with its Maxima} and Toyo- 
ta (with its Cress id a}. 

Apparently that younger buyer 
atill looks longingly at those cars— 
and buys them — because, according 
to ou r survey* well over half the peo- 
ple who now own 6000s are above 
age SO. and that's certainly not 



where the mass market is found . 

Keeping that in mind* what does 
the typical Pontiac 6000 owner ex- 
pect from his car? Is he getting it? 




VG milt provided adequate. If riol thrilling 
performance. Idle vibration was problem. 



What does he iNce and dislike about 
it? Is hia dealer treating him right? 
la he getting the fuel mileage he 
expected? 

We asked all those questions and 
more* and here's the consensus. 

He ! a not getting the fuel mileage 
the EPA told him he would (25^6 
mpg city/highway for the Four), but 
he's happy with it anyway. Economy 
came up the No. 1 "like" with just 
over half the owner* we queried. 
Only 6,1 percent grumbled about 
fuel mileage, and the rest just 
smiled and told Us they were averag- 
ing 23.TV31.2 mpg with the Four arid 

tutn fc 
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T Jiu latest installment in our long- 
term teat report deals with two of 
the hottest cars to come along in 
years. One, the Toyota Celica Supra, 
is as slick a piece of machinery as our 
friends in the Land of the Rising 
Sun have ever made, The other, 
Ford's 5.(Miter V8 Mustang, is just 
as exciting, but makes its statement 
from a completely American point of 
view. Where the Cel it a is sharp, pre- 
cise and can be wielded like a Samu- 
rai sword, the Mustangs persona is 
rather like that of a Remington, shot- 
gun— loud, powerful and a little sin- 
ister in the cut of its doth. 

In addition, there are updates on 
our long-term Pontiac GOtH) and 
Plymouth Horizon, 

Toyota Celica Supra 

We now have 6,636 miles on our 
test Toyota, enough to draw some 
conclusions about the car. 

There's no question that the new 
Celica Supra has to be one of the 
must stunning ears on the road, both 
in looks and performance. Our test 
car draws stares wherever w r e go + 
The high-tech look carries over into 
the interior, too. The eight- way ad- 
justable driver's seat, digital and 
graphic dash instrumentation, and 
an aircraft feet to the whole coc!kpit t 
makes you wrapt to go out and push 
this car hard— which is what we've 
been doing. 

Powering the Supra is possibly the 
most advanced powerplant ever of- 
fered in a Toyota. It's a 2-b-liter* 
twin-cam, in-line Six that produces 
horsepower beyond your wildest 
dreams. It s rated at 145 hp at 5,200 
rpm, but feels like 2--15. Tramp on the 



accelerator from i, dead atop and 
you’re gone. Shift the automatic 
transmission manually from brat to 
second at the rc dime and the shift is 
so quick, hrm and sure that you 1 !! 
chirp the tirea., 

Eero-to-GO-mph time is just 8.3 sec- 
onds and it feels quicker than that. 
The 4.10 rear axle ratio certainly 
contributes to this scintillating per- 
formance, yet won't harm your fuel 
mileage* thanks to the overdrive 
fourth gear on the automatic. A fi ve- 



speed manual with overdrive fifth is 
also available. So far, our gas mile- 
age has averaged ISJj mph overall, 
w r ith a range between 10 and 2a mpg, 
depending on how deep we sink our 
right foot into the accelerator 
Happily, the handling of the Supra 
is well suited to the performance lev- 
els generated by the twin cam 
engine. The suspension is indepen- 
dent all around, with MacPherson 
struts and a stabilizer bar up front; 

rPlfoiSf t:str> m PmIlTF f6fl? 
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The Fastest 
Boats On 



Micture a jet-propelled hydroplane 
■ streaking across a millpond- 
smooth lake at well over 3-00 miles an 
hour. Most of the hydroplane is 
riding on air. Only a few square 
inches of the sponsors are in contact 
with the water and even these break 
free as they skip over tiny ripples. At 
this speed, hitting a three-inch 
wavelet w r ould be like slamming into 
a concrete curb — enough to send the 
boat cartwheeling down the course, 
smashing itself to pieces. 

But on Oct. 8, 1978* Peter Warby made such a run over 
a measured mile course on B lowering Dam Lake, Mew 
South Wales* Australia, in his Spirit of Australia, Then 
he turned around and repeated the run in the opposite 
direction to cancel out any wind or current effects, as 
required for any record attempt. Bis average for the 
two runs w r as 319.627 mph— shattering the mark of 
285,21 set by I_LS, driver Lee Taylor back in 1968. The 
previous year* using the same boat at the same loca- 
tion, War by had set an unofficial mark of 345 mph. 

Speeds that turn a boat into an air^w r ater missile are o 
constant challenge to engineers. Latest attempt to 
crack the outboard motor record books is scheduled for 
mid-November near Las Vegas, New, on Lake Mead. 



The craft that will make th? try is 
called the Rnm-2. It has 1 7- foot twin 
hulls joined by a ^lifting wing/ 1 as 
well as a raised and inverted -V tail 
section with adjustable control sur- 
faces that extend the length overall 
to 24 feet, 9 inches. So far, the Austin 
Aeromarine design has tested at 125 
mph with two 133-hp motors, and 
larger Mercury outboards are pre- 
dicted to make possible speeds top- 
ping 200 mph. The air-control sur- 
faces are claimed to give the boat stability at higher 
speed? over rougher water, 

For the fastest run at present in a propeller-driven 
boat, the Guinness Book of World Regards lists Larry 
Hill in Mr, Rd r which reached 202-42 mph in August 
1971. The American Power Boat Assiu however, shows 
the APBA-UIM (Union Internationale MotonautiqueJ 
record to be 20L340 mph, set June 2, 1974, by Dennis 
Poltaccia in a Chrysler-powered Howard hydroplane, at 
Oakland, Calif. Designed for drag racing, the boat 
reached its peak speed at the end of just a quarter of a 
mile! 

When it comes to standard closed-course racing 
hydroplanes, the big Unlimited Class boats with their 
Rolls-Royce and Allison World War 1 1 aircraft engines — 



Water 

Better hulls, sails, engines 
are rewriting record books. 

by Tom Bottomley 




Austin Aero marine's 25-foot ftmn-2 wllMry for new record near Las V#gaa In 
November, ualng aerodynamic control surfaces for planing stability. 
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Speed records on the water continue to go up 



■J JET POWER Uh? Tayk> fs HustW, last 
UJS. boat la bold recced (265,21). was 
topped by Spirit of Ausuatfa at 319.627, 
In New Sooth Wales. Australia. In '7fi 

2 UNLINIITEDS, One-mile mark of 200-41$ 
mph was sot 20 ye&cs ago by Roy Duby„ 
but Dean Chanoweth in Miss Bvdweis&r 
has achieved unofficial speeds of 

225 mph in record tries. 

3 QUTBQAHDS. Latest world record fun for 
out boa rd po wered craft was with Mercury 
motor at 137 % mph on Lake Windermere 
in England by Tony Williams in 1961 

4 OFFSHORE, Dwp^V hull record ol 9D.&S5 
mph is held by Bob Nordskog driving a 
1&70 Cigarette hulk. Englishman Ted 
Tofemin in his Sfick 50 catamaran 

did 97.44 In 1961. 

5 HYDROPLANES. With Mercury outboard 
power fin a Ron Jones ModSHad U-class 
hull, Jim Merten drove 132.09 mph over a 
kUomataf course at Kaukaurui, Wit. In 1976, 

0 MILITARY. Believed to bo fastest of all 
armed forces tos»Is> Canadian floysl 
Navy's Brt$ d Or. a hycfroioir equipped 
uibchauf, does estimated BO mph. 



7 DIESEL A record fer diesel-engined on- 
shore racers, 64.467 mpiL w#& set In 1967 
by driver Don Aranatfs Mafless Magnum. 

Q SAILING CATS. CalamaranE have been 
clocked at 41.5 mph, and a Si-loot 
cal holds a 94a y iransaTEantic retard 

0 SCOWS- Fastest of all mono-hull sail- 
boats, big Class A Scows have tupped 3D mph 

1A OCEAN LINERS. The 5,ft United States 
has held the transatlantic blue ribbon 
(409 m0h) Since 1952 lor 3 tteeedey OtKSJng 

1 1 CLIPPER SHIPS. The lasts! big ships ol the 

19th century, clippers sol speed records 
of up to 22 mph lor runs ol 24 hours. 

12 OCEAN RACING RETCH. The 73*1001 
Windward Passage seHed ihe 
Nassau 1969 race In 15 hours, 54 mlmilos- 



1 3 SCHO0N ER In 19QS, timHlBGled yacht Al- 
Jflfitkr set s I24ay bmattanUc record. 

14 J CLASS SLOOPS. Biggest of singfe- 
m as led yachts. Js of the early 1900s 
could average oyer 11 mph. 

15 IOMETER YACHTS, Today's • America's Cup 
sloops approach 10 mph white racing. 

lg THE AMERICA, (n 16$1, this lamous 
pilot schooner won The Cup at 6,21 mph. 





the Gold Cup racers— are the fastest things afloat. In 
the 1981 race season. Dean Chenoweth h at the controls 
of Miff* Bvdwewr, shattered almost every record in the 
books: 140.187 mph for a Simile qualifying lap: 
139,212 mph for five mi lee (two 2 E /fe-mile qualifying 
laps); 138+639 mph for a 3-mile qualifying lap; 1 27,728 
mph for a 2 s /*-miie competition lap; 123.814 mph for 15 
miles in a competition heat: and 117.862 mph for 45 
miles in a race. Because these boats must slow down so 
much for the turns, it means Chenoweth was reaching 
speeds of 200 mph or better when accelerating in the 
straights. 

The one record Chenoweth failed to break was the one 



set 20 years ago by Roy Duby: 200.4 19 mph for an Unlim- 
ited Class racer over a measured mile. It was set, in the 
rain, on Guntersville Lake, Ala., and it took three runs 
to do it (the second run was discounted because specta- 
tors accidentally kicked a wire off the timing clock)* 
Chenoweth p s 1979 attempt at this record ended in a 
spectacular crash and six broken ribs, but in a recent 
issue of the APB A publication Propeller, he reported 
th# boat was doing better than 225 mph at the time of 
the accident, and that it was capable of reaching 250 
mph. 

Unlike the hydroplanes, which require fairly smooth 
water, offshore racing boats can reach and maintain 
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high speeds in normal ocean conditions; indeed* it takes 
a little chop to help them "break free" and run at their 
best. 

Big catamarans are the fastest of this breed, averag- 
ing about 35 feet in length- %Vi th a pair of sterndrive 
engines putting out a total of 1.20ii hp or more* they cun 
run at speeds up in the 90s- It was just Sept. 30 + 1 9ft 1 . 
that Ted Toicm&n and co-driver Harold {Smiltyj Smith 
made two runs over a measured mile at Southampton, 
England, averaging 97.44 mph for n new offshore 
record. 

The boat. Tollman's Shirk .Vn was fitted with a wing 
structure! over the cockpit to provide additional lift. Did 



p M an Tfem Frt^mdn 

it help? AccorilingtoTolenmn.it may have provided an 
extra 2 mph one way, but acted ns a drag going the 
other way. A week later, sans wing, the boat wa? hack 
racing- 

The big catamarans, with the extra lift developed by 
the air tunneled through the tunnel between t he hulls* 
can run faster than the traditional deep-V mono hut Is 
used for the sport. But when seas really get rough, the 
;( tressed on the structure can be so great tluu the cats 
break apart— while the deep V drivers can keep pour- 
ing on the con!- Several drivers on the offshore cham- 
pionship circuit bring a rat and a doep-V to each race. 

jP'r’JiV ii/rr r - t^4l 
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A new language for computing, 
Logo, is taking educational 
centers by storm. Eight- and 
ten-year-old programmers are 
common. But adults can learn 
computing this new way, too. 



by Neil Shapiro ELECTRONICS tOIQfl 

T heir dreams sketched on graph paper, 
the class of inner-city fourth -graders 
filed boisterously into the computer-filled 
room. As the youngsters entered the room 
and saw the computers, the air vibrated 
with their excitement. By twos and threes, 
they sat down in front of the glowing 
screens and shiny keyboards on a visit to 
New York Teachers College. 
The class began to type a string of num- 
bers into the computer. On the group's 
graph paper was a storybook castle, which 
soon appeared on the computer's screen. 
When it did, the kids' faces Lit up far 
brighter than the screen. 
“These kids," the teacher exclaimed with 
happy amazement, “are picking it up fast- 
er than l am." 
The scene was fascinating to anyone not 
familiar with the magic of kids and com- 
puters — but it's all in a day f s work to edu- 
cators who have become familiar with 
Logo. Logo is a new computer language 
that’s allowing kids— and adults — to con- 
trol computers and have fun with them. 
Logo, which was developed at the Massa- 
chusetts Institute of Technology by Sey- 
mour Papert and his colleagues, is the 
most startling software development in 
personal-style computing. The language 
can be learned in just a few hours by an 
adult— but more impressively, it's the first 
language designed expressly for education, 
Using Logo, even preschoolers can begin to 
enjoy and learn about computers. 
Logo owes much of its success to the idea 
of “turtle graphics/ 1 A small triangle in 
the middle of the computer’s monitor 
screen is called a “turtle." The kids imag- 
ine that the turtle's tail, dragging behind 
it as it crawls on the screen, draws a line. 
Easy commands tell the turtle to turn, how 
far to move, whether to back up or go for- 
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Logo, an exciting nm w computer 
language, is finding Ms way 
Inio more classrooms^ Using 
easy commands, students can 
move a pointer called ' turtle 1 ' 
on me computer' s screen and 
have it draw many colorful, 
complex designs. One company, 
Terrapin, gees a step fun her 
Its version of Logo will also 
control a rear, raboi turtle 
The robot turtle moves on a 
tabletop the same way as its 
on-screen counterpart moves 
on the computer display. The 
robot turtle drags a real pen 
underneath Ms hemispherical 
body, in this way. the robot 
can draw on paper designs that 
repeal the ones on the screen 
(a design is ItlustraEed below). 
Youngsters o t all ages find 
lhal learning Logo is fun. And 
I he language has many features 
that make fcl strong enough to 
interest an adult computer I sL 
It la the simplest and best 
language w-e've encountered to 
begin learning how to compute. 
{Fhotogiaph was taken at The 
Fieldslon School in New York.) 



•V c*o!cn P+flir 7#rv*i 
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A Logo program l| mad* up of * number 
fit building bloefct— *«h block being a 
■milter, Mlf 'Contained program. In the 
photo* shown above, we JUu strata how 



the flower program (the fourth eel ot 
term*} It made to draw a picture at a 
flower by ufelng the subsidiary programs 
of petal, lleaf, and rieaf. Typing out 



the phrase petal 50 tin tha computer s 
keyboard would produce a petal of size 
50 p as shown. Entering ulcaf 50, in tha 
eama manner, would produce a similarly 





‘These kids get the 
idea that computers 
are dumb little 
machines — that you 
can control them.’ 



ward— even if he should lift his 
tail and not draw. 

A program line such as forward 
10 (or fd 10) would send the turtle 
10 "turtle steps" forward on the 
screen. Other coded commands in- 
clude fc for changing pen colon bk 
for backup: rt for turn right; lt for 
turn left. 

One company. Terrapin, even 
markets a personable turtle robot 
(pictured on the preceding page) 
that will draw on paper what its 
video counterpart is drawing on 
the computer's screen. 

But drawing pretty pictures is 
not Logo's only function. 

“Logo gives young people 
real training in how to think 
creatively/ 1 explains Jim 
Mueller, head of the non- 
profit group Young Peo- 
pled Logo Assn. (YPLA). 

“All too often, educa- 
tional processes have 
tended to be highly 
structured. Computers 
put youngsters in ccm- 
te situation/ 1 
ccording to Or- 
z, an instructor 
York Teachers 
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College Microcomputer Resource 
Center. "These kids get the proper 
idea that computers are dumb lit- 
tle machines — that you can control 
fJeeni/' 



Someday, classroom computers may be 
as common as pencils. Bui tor now, only 
the luckiest schools In the eounlry have 
computer* like tha Apple II, which have 
the capability to us* the Logo language. 



This idea of putting the kids in 
control of computers is a heady 
one. Some educators, 
notably in California 
maintain that com- 
puters in a class- 
room are little 
more than expen- 
sive video-game 
toys. 

We spoke with 








garden program (left and below) 
draw# three flowers on me screen 
H uses the flower program three 
time#— and each 1 1 rive, the flower 
program uses the building-block 
Subprograms of petal, u eaf and 
BliAf Typing garden SO 30 30 
produced the pictures below. 



sized right-hand leaf. Typing flower 50 
would cause the leaf end petal programs 
to draw ihefr shapes In perspective to 
each other so as to generate the flower. 



Seymour Papert, the designer of 
Logo, and asked him to reply to 
the video-game accusations. 

"Some people/ 4 Ur. Papert told 
us., M do learn well without comput- 
ers. But the computer enables 
knowledge to he shown in such 
varied ways that people with 
L different approaches, and in 
■L different cultures, can all sue- 
c eed/' 



each student took a turn pretend- 
ing he was a turtle, following an- 
other student's programmed orders. 

Bight now, Logo is available in a 
few "‘flavors 1 * for the Apple U com- 
puter and there's a version for the 
Texas Instruments T1-&9/4A com- 
puter. Other versions are presently 
being developed for the Atari 800 
and 400 machines and. rumor has 
it. for the new TRS-80 Color Com- 
puter as well. 

We took a look at Apple Logo and 
at Terrapin Inc/s Logo, as well as 
Texat* Instruments'. The Apple 
Logo was developed for Apple 
Computer Inc. by Logo Computer 
Systems Inter national (L.C.S.L). 
The Terrapin version is an off- 
shoot* also for the A \pple, developed 
by Prof. Harold Abetson, The Tex- 
as Instruments Logo is similar to 
the Terrapin variety* with some 
drawbacks and add it ion s. 

All of the Logo types have the 
turtle graphics. The Apple Logo 
has a number of preprogrammed 
command words that Terrapin's 
lacks. But Terrapin can be inter- 
faced to the little, turtle -shaped ro- 
bot, The Terrapin Logo also has 



His sentiments were echoed by 
teacher Roe Keller, whose New 
York City class we observed at the 
Microcomputer Resource Center. 
'Tm seeing a different kind of 

^ch ild than I usually do* ,s she 
hHHRs said. “These kids," she 
Syk waved around the 
Wl room at the students 
hII lusily ■■oniehl? irur* 
Hr y '‘are coming cm! ■ 
|||\W their shelter 



Learning Logo 

The youngsters 
we observed at 
Teachers College 
didn't have n eohv 
l pmer in their home 
'classroom. Instead, 
they learned the 
rudiments of 
Logo computing 
by h among oth- 
er things, 

■ crawling 
1 around on the 
floor as if they 
/ were turtles. 

/ The classroom 
floor had been 
I measured and 
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HowTo 



Put Any 

Shelf 

Anywhere 



There are shelves and 
mounting hardware to suit 
any need, solve any problem. 
Here's a guide to the many 
storage systems you can 
buy or make yourself. 



by William Beyer 
and David Warren 



T he trouble with shelves is they 
cm/] lect things. You pul up some- 
thing originally intended for decora- 
tive glassware or u collection of beer 
muga— no problem. Later, your 
needs change and you start loading 
on hefty books h bi-ri gear anti that 
souvenir ship's anchor you found 
last summer. AfU>r a white, time and 
gravity take their toll. Suddenly 
your shelves ure foiling off the wall. 

Because most shelves, by their 
nature, will have to handle heavy 
loads — either now or laitr—Ji pays 








|7Tr?n 
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Metal li H L ily shelving (above), now in smart-looking decorator col- 
ors. has moved out of the cellar and Into living areas Those Soars 
units can also support a desktop between them. Ideal tor 6 don. 
Ad | u stable wood shelving (right}, mounted on slotted wsll stan- 
dards. is easy to put up anywhere and let a you create a variety of 
attractive arrangements. System shown Is from bCnape ft Vogt. 
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Free-standing 

bookcase 

Hand some bookcasaslmage wall (rac- 
ing p^g-e) looks Hke a bulir-Jn, Is actually 
frc#-slandlng unit thal can be moved, 
Made of rich, warm -toned redwood, It 
suggests how similar units cen be 
designed to suit Individual needs. Open 
niches provide space for pictures and 
decorative objects. Deeper base cabinet 

house* TV set, also acta as f«t to sta- 
bilize shelves. Sasic joinery used In 
such self-supporting shell units is 
shown in drawing above. Assemble 
joints with glue and finishing nails. 



Co** phrVrv lining paq* OBlibm-a ass^i 

to get them up right the first lime, 
especially wait-hung shelves that 
have no floor support. The job 
needn't be difficult. Commercial 
shelf hardware Comes In types and 
styles to suit any need; mounting 
fasteners are available for any wall 
surface you "l l encounter, It T s just a 
matter of picking the right system, 

Walhfrung shelves 

When putting up wall-hung 
shelves, you face two basic consider- 
ations: proper wall attachment to 
support the total load, and proper 
bracket spacing to prevent sagging 
of individual shelves. For example, 
assuming screws are into solid wood. 
a¥*-in. pine shelf on brackets spaced 
12 in, apart will support a whopping 
670 lbs, per nq. ft. But the same 
board qn brackets 36 in. apart will 
hold only 38 lbs, persq. ft,— and at 72 
in,, just 5 lbs. 

In general, the maximum safe 
span for a heavily loaded ¥ 4 - 111 , wood 
shelf* with no support at the back 




Clip-together organizers 

You can design your own bookcase or closet organ izer 
with these versatile shell connectors from Knaps £ 
Vogt, The motel, lack-on clips fit standard; V*- In. -thick, 
prelinlshed shelf boards end come In corner, lee and 
four way-cross styles. Sy combining the connectors In 
various arrangements, you can create compart monied 
storage unite to suit say space end need. 




CORNER 
CONNECT Oft 





FOLJH-WAY 



Versatile storage wall 

Perforated hardbound provides flexible 
storage for changing needs, can support 
shall brsckeisas well as many special fix- 
tures tbit simply hook Into prepunched 
holes spaced 1 In. apart. Mount panels on 
*fr-ln, spacers to give clears nee In back for 
the fixture hooks (drawing below). You 
can also use plastic wall anchors that 
come with standoff colters, made espe- 
cially for this purpose. Installation al right 
features attractive "shadow box" frame 
around It, with fluorescent fixtures re- 
cessed Into cove at ttve top to give soft, 
indirect lighting. 




S/ff 

SPACER 

(LOCATE 

SCREWS 

EVERY? 

AftOUMD 

EDGES* 



PERFORATED 

HAROftOARO 



plastic wall 

ANCHOR OF MOLLV 

shelf 

BRACKET 



PLASTER ftOA^D WALL 





Utility shelves, racks 

Open-work shelves and recks made of 
vinyl-coveted welded rod have light, airy 
look, collect less did than solid surfaces 
and are handy for use In closets, kitchen, 
pantry, laundry room, workshop and 
garage. These from Closet Meld com* In 
many shapes In hold typical: household 
supplies and are easy to mount In special 
snap- In wall 1 dips (below). 
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Wood shelves to buy or moke 

Inrvl&fbly mounted wood shelve# (above) havs metal 
Inserts In hack with keyhole slot*. You anchor screws 
Inwall wfth heads protruding alight! y, then hook on the 
atoned bracket*. These shelves from Flair Fold come 
In five period style* and many tkzee. You can also 
make your own wood shelf brackets, ualng metal 
mending plate* for hangers (upper right). When shell 
I* In place, tt hides ends of plate*. Metal 2 brackets 
(lower right) hold three planks per atrip and are quick, 
Inexpensive wiry to put up utility shelving. 




PLATE 



Space-age stud finder 

New electronic stud finder seta up field that aenaea the 
presence of well etude by their greater density, com- 
pared to hollow spaces In between. You move It back 
and forth until you get highest reading, aa Indicated by 
row of liny LCD lights. The device, mads by Zircon 
International, la ad Id to be sealer to use and morn accu- 
rate than older magnetic detectors, developed for use 
in days when plaster lath was attached with many 
closely spaced nails. Today's plasterboard, often 
applied whh adhesive and only a few nails, offers tittle 
metal for magnetic detection. 





Installing closet and cabinet shelves 



Installing aha Ives In an enclosed space, 
such ao a closet or alcove, It easy 
because side walla can support the ends 
of shelves. Cleats of 1x2 or chalr-nll 
stock can usually be nalManened lo 
stud*. Put up back cleat first, using a spir- 
it level to ensure that it's straight (lower 
left}. Then Install end cleats, level ing thorn 
*s waOft»WDm center). Most closets have 



waste space above clothes, can usually 
take two shelve*. Where you want adjust- 
able shelves In a cabinet or bookcase, the 
drawings *1 right show two alternate 
mounting methods ualng started pilaster 
■trips or l-ahaped clips that fit Info row* 
of Yi-ln. betas. {A atrip of perforated herd- 
board makes a handy guide for locating 
hotas 1 In. apart} 



edge* should not exceed 32 in. 
(Shelves in enclosed bookcases with 
back support can span up to 48 in.) 
Glass shelves of V* -in. plate, such aa 
typically used In medicine cabinets, 
should not exceed about 20 in. 
between the supports, though much 
heftier 34-im plate can safely span up 
to 40 in. 

Screws turned into thin wood pan- 
eling or plasterboard will soon pull 
loose. Wherever possible, it's best to 
screw shelf brackets into wall studs. 
This way, the studs— not the surface 
wall— support the load and no spe- 
cial anchors are needed. Since studs 
are spaced on 16-in, centers, you can 
screw into every other one and 
maintain a sturdy 32-in. spacing. 
For lightly loaded shelves, or 
shelves of heavier % or two- by stock* 
you can go to every third stud. 

But studs are often hard to find or 
may not fall exactly where you want 
your shelf brackets. Here you need 
anchors made especially for hollow 
walla. Screws turned into simple 
plastic sleeves will support hun- 
dreds of pound® and stay put indefi- 
nitely. Other anchors are made for 
solid masonry walls. Here 1 * a run- 
down on the many types of shelving 
and anchoring systems you have to 
choose from. 

Metal utility shelving 

Once relegated to the basement, 
steel utility shelving now comes in 
bright, attractive decorator colors, 
making it equally at home in a fam- 
ily room. den. pantry, home office, 
children's room and other upstairs 
areas. 

Consisting of predrilled angle-iron 
legs and lipped metal shelves, these 
handy bolt-together units can be 
assembled in minutes with only a 
screwdriver and they provide fast, 
flexible storage wherever substan- 
tial shelving is required. The leg 
angles have rows of closely spaced 
bolt holes so the height of the 
shelves can be adjusted easily. 

Most metal utility shelving is de- 
signed to be free-standing, making it 
readily movable. Some units, howev- 
er. can be wall-hung with special 
clips. Stock sizes range from 47 in. 
high by 30 Ln. wide up to 71 in, high 
by 42 in. wide. Shelves come 9 to 24 
in. deep. For storing preserve jars 
and other breakables, the shelves 
can be mounted lip side up to keep 
such items from sliding off. 

Sears, Hirsh and Quaker Indus- 
tries are among the makers now 
offering utility shelving in smart, 
decorator colors, as well as the tra- 
ditional battleship gray. Sears also 
has a system that combines stacking 
shelf units with a butcher-block 
desktop and a two-dr a wer f color- 
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Adjustable shelves 

When installing wpii itanclardt for 
adjustable shelves, care must be 
taken to mount all uprights at the 
same height so shelves will be lev- 
el. Ute thli ilmpte procedure: Lo- 
cate first standard, mark tor lop- 
mqai screw and Install wall anchor. 
Standard will hang vertically by 
gravity, but should also be checked 
for plumb with a spirit level. Mark 
for and Install remaining anchors. 
Then, with first standard In place, 
rest a straight board and eplftl level 
on top and mark location for top of 
second standard (lower left). Doth# 
same Tor ail succeeding standards. 
Check 10 make sure aids are at 
same elevation. Note In this case 
that standards ere positioned over 
grooves In paneling. This avoids 
marring face of paneling If tha 
shelves must be removed later. 



Mefaf utility shelving 

Metal, bolt-together shelf units are de- 
signed to be free-standing, but can also 
be wall-hung using special clips (right). 
Shelves have lipped edges that can ba 
turned up or down. Turned up (below), the 
lip* keep Jars and other breakables from 
eliding off. Predrilled leg angles, available 
In lengths up to 6 ft,, allow easy adjust* 
merit of shelves to any level. 





PLASTIC SLEEVE 
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TOGGLE BOLT 




Which wail anchor? 

Wall -hung shelves need sturdy support. 
Where you can't screw into wall studs p 
special anchors are required to keep 
screws from pulling loose, for hollow 
walla p there are three basic types: plas- 
tic sleeve, expansion bolt (Molly) and 
toggle bolt- Plastic stove Is simplest^ 
requires only email pilot hole, le good 
for light to moderate loads. Mollies and 
toggles both work by gripping beck of 
wail end are a better choice for heavily 
loaded shelves, especially deep ones 
that put considerable outboerd strain on 
brackets. On solid masonry wells, you 
should use lead shields- These expand 
as lag screws are turned Into them, lock- 
ing diem securely In place- 



matched file cabinet to form a com- 
plete study center. 

Special utility hardware 

You can also make your own utili- 
ty shelving, using commercial 
brackets that take wood pUnks or 
big plywood sheets. Such hardware 
i* especially handy for custom-tail- 
oring large or odd'Shaped shelves to 
fit a particular space, such as in attic 
eaves, under a stairway or over the 
hood of a car in a garage. Particle- 
board p available in sheets or stan- 
dard shelf widths, is cheap and 
resists warping — ideal for utility use. 

Installing shelves in closets, al- 
coves and other enclosed areas is 
easy with Solar Hardware's adjust- 
able metal units. These consist of a 
telescoping steel shelf and closet 
pole that expand to fit between two 
side walls. Eight sizes handle open- 
ings from 2 to 10 ft. wide. 



Suspended shelving 

There are algo systems for sus- 
pending shelves from overhead, 
One r called Modular Link from Spe- 
cialty Manufacturing, has pairs of 
shelf hanger* that hook into hefty 
screw eyes turned into ceiling joists. 
Each pair of hanger* supports a 
shelf board between them, ff you 
want several shelves, you just hook 
additional pairs of hangers into the 
bottom of those already in place, cre- 
ating a tier as tall as you like. Such 
systems leave the floor area clear, 
permit easy removal, and are handy 
for temporary storage in attics and 
basements, where ceiling joists are 
Usually exposed. 

Where good appearance is not a 
consideration, you can make your 
own hanging shelves by bolting 
pairs of 2x2 or 2x4 uprights, spaced 
several feet apart, to ceiling joists. 
With cross cleats nailed to the 



uprights at appropriate heights, you 
can suspend a tier of shelves from 
overhead. For extra-sturdy support, 
extend the uprights down to the 
floor. 

Adjustable shelving 

One of the most versatile and 
attractive systems for wall-hung 
shelves uses slotted metal uprights, 
called standards, that can be at* 
tached to any wall surface. Metal 
arms, keyed to fit in the slots, lock in 
at any height to support a series of 
adjustable shelves wherever they 
are needed. 

The standards come in lengths of 1 
to fi ft. and in a variety of decorative 
finishes, including brass, bronze* 
aluminum, chrome, black and white. 
Matching brackets are available in 
6-p 8- t 10- and 12dm lengths and take 
either prefinished shelves in stock 
■ ffitosa tow to p 
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Table Fit For A Harvest Banquet 



This drop-leaf harvest table 
seats eight comfortably, 
yet stores away neatly 
when it's not in use. 

E ight people can gather in comfort 
around this traditional harvest 
table. Yet, when floor space is limit- 
ed, you can place the table against 
the wall, lower one leaf and still use 
it to dine; drop both leaves and it 
becomes a serving table. 



Our harvest table is constructed of 
cherry* coated with satin-finish var- 
nish for a hand-rubbed look. Begin 
construction by truing one edge of 
each piece of cherry or other hard- 
wood stock on the jointer or with 
your plane. From these, select the 
best hoards for the tabletop and drop 
leaves. 

Cut the boards for the top and 
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1 Builder cuts the leg taper* with a hand 
taw. Saw on the waste side of the tine. 




4 Cut e W-ln.-wlde * ^in.-deep ktrf on 
the Inside of the apron to accept wood bu 1- 
tons. which fasten to the tabletop. 



[eaves to rough length, approxi- 
mately IV* in. over the finished 
dimension. Rip each board Yu in. 
wider than you want it to be when 
finished. Use jointer or plane to true 
the ripped edges and ensure good 
glue joints. Edge-join the boards for 
the top and both leaves, making sure 
to coat ail mating surfaces evenly 
with glue. You may also use Win. 
dowels, spaced approximately 10 in. 
on center, to align and reinforce the 
joints. 

After the glue has set, plane the 
top and leaves flat and trim the 
pieces to finished lengths. Since the 
top is too long to handle easily on the 
table saw, and too wide to cut on the 
radial-arm saw, it can be cut by hand 
or with a portable circular saw\ Tn 
either case, clamp a straight board 
across the work to serve as a guide 
for your saw. Set the top and leaves 
aside and proceed with the base. 

Shaping (he legs 

Rip fi/4 stock for the legs to IV* in* 
square. Cut the legs to length and 
mark the tapers on each. The fin- 
ished height of our table is 29 in., but 
you can alter table-leg dimensions. 
A table should be about 12 in, higher 
than the fioor-to-seat top height of 
the chair that will be used with it. 

Note that the legs are tapered on 
the two inside planes only and that 
the taper begins 3 Vi in. down from 
the top of the leg. This allows for a 




2 liu a doweling jig and Adjustable deplti 
collar on tho drill bit lo bore out the waste 
for ihe tabie-ieg mortises. 




5 Before making the cutout on the apron 
tor the leaf support, make 45* cuts at both 
ends and escape holes tor the blade. Do 
final trimming with a very sharp chisel. 



square joint with '.he apron. Cut the 
tapers on the banc saw; be careful to 
cut on the waste s de of the line. Use 
a sharp plane to remove the saw 
ridges and to finish shaping the 
legs. 

Lay out the mortises in the legs as 
shown in the drawing. Bore over- 
lapping Tid-m.-dia. holes to eliminate 
most of the waste from the mortise. 
A doweling jig and adjustable depth 
collar on the drill bit facilitate the 
work. Clean up the sides of the mor- 
tise with a sharp chisel. You can. 
leave the bottom and end of the mor- 
tise rounded. 

Making the aprons 

Rip 4/4 stock for aprons to a 3 l /j-in, 
width and cut tc finished length. 
Also rip one piece 2 'A in. wide and cut 
it to 30 in. in length for the wooden 
hold-down buttons. Cut the tenons 
on each end of the apron members 
using the radial- arm saw and dado 
blades. (See the tenon detail in draw- 
ing on the preceding page,) Cut the 
Vn-ln, shoulders first on all pieces 
and then readjust the saw to cut the 
V*-in. shoulder at the bottom edge of 
the tenon. Since the dado blades 
leave small ridges on the cheek of 
the tenon p cut the tenons a bit large 
and trim to fit with a sharp chisel. 

While the dado blades are in the 
saw T cut the rabbet on the length of 
stock for the woed buttons, which 
hold the tabletop :o the base, Read- 




3 Clean out mortise sides using s sharp 
chisel. The bottom and end can stay round. 




6 Moni« and tenon are ready to lit. Note 
chamfers on tenon's end, bottom edges. 



just the saw and cut the rabbet 
according to dimensions in the draw- 
ings, Then use the table saw to cut 
off the individual buttons. 

Next, use the radial-arm or table 
saw and dado blades to cut a %-in,- 
wide x VU-in.-decp groove on the 
inside of each apron member (see 
apron detail). This groove receives 
the wood buttons, as shown, 

Cut the comer blocks on the table 
saw from 4/4 stock to dimensions 
shown in the drawing. Bore and 
countersink pilot holes for No. 10 
flathead screws. Next, clean up the 
tenons on the aprons and chamfer 
the end and bottom edge of each ten- 
on. The chamfer allows the tenon to 
fit snugly into the rounded bottom of 
the mortise. 

Test each leg apron joint to en- 
sure a good fit. The joints should be 
snug, but they shouldn't require 
undue force to bring the members 
tightly together. Make the cutouts 
in the long aprons for the leaf sup- 
ports, positioned as in the drawing. 
First make the 45* cuts on the table 
saw. Then bore a large hole 1 in. 
from each end of the cutout. Using 
the band saw or handheld jigsaw, 
cut on the waste side of the line 
between these holes. Parc down to 
the line and clean out the enda of the 
cutouts with A razor-sharp chisel. 
Bore a ^in.-dia. hole 1 in, deep in 
the center of each cutout for the 
wooden pivot pin. Glue a V^-in. wood 
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7 damp the legs to the long apron. Scrap 
board clamped lo tl» legs maintains proper 
spacing at the bottom. If funis la square, 
the diagonal measurements ere equal. 



8 JnsinU the corner blocks with \ VV-Fn . No. 
1C flaihead countersunk wood screws. 




9 Using * router bit with a ball bearing 
pilot greatly simplifies the task of cutting 
the rule |oint on tti# Ubletpp. 




10 Cut the cove joint on the drop leaf whh 
a matching cutter. Turn the leaf upside 
down to make ihe lest-edge cut. 




1 1 Morli&e the table Hinge. Make an add- 
ed recces In ihe mortise for hinge barrel. 




12 Wood buttons fit Into a Win. kerf on 
apron. Thay K re straw-fastened to Ihe top. 



dowel in each hole projecting l ' 2 A& in. 
above the surface, Cut four leaf sup- 
ports to size and bore a '•VWin.-dia, 
hole in the center of each support. 

Assembling the table 

Fresand all parts before assembly. 
We started with 120-gHt paper and 
progressed to 150-, 180- and 220-grit. 
If you assemble the table with rea- 
sonable care, only A small amount of 
touch-up sanding will be required 
before finishing the piece. 

Assemble the long aprons to the 
legs first and the short sides after- 
ward, Put a thin, even coat of glue on 
the walls of the mortise and the 
cheeki of the tenon, but don't fill up 
the mortise. Clamp the legs to the 
long aprons in pairs, using 8-ft. bar 
or pipe clamps. Tighten the clamps 
gently to avoid bowing the apron. 
Clamp the bottoms of the legs to a 
scrap board the same length as the 
inside measurement of the assembly 
at top (about 7& in.J. Make sure that 
the legs are square to the apron. The 
best method is to measure from 
comer to corner; both diagonals 
should be equal- Then clean up any 
glue squeeze-out Tf you wait until 
the glue dries, it will have penetrat- 
ed the wood surface and will require 
tedious scraping and sanding in the 
tight corners. 

After the glue has dried, finish 
assembling the base by joining the 
short aprons to each long side. This 



should be done on a flat, le% r el sur- 
face, so you can be sure that the base 
is free from any twisting or winding. 
All four legs shouEj rest firmly on 
the floor after the hue is assembled. 
If the base rocks, readjust the 
damps until the iwi sting is cor- 
rected. Install the corner blocks 
with iVi-im, No, 10 ftathead wood 
screws. 

Cutting tabletop joints 

Cut the rule joint on the tabletop 
and leaves, using a Stanley No. 
85297M router bit for the top and a 
Stanley No. 85207M bit for the leaf 
edge. 

Turn the leaves upside down to 
rout the edge; bul rent the top, right 
side up. Be sure that the workpiece 
is firmly clamped to the bench or 
table. Take special care at the begin- 
ning and end of each cut to avoid 
damaging the edges, Advance the 
router slowly along the edge to 
achieve the smoothest possible cut. 

Test- fit the joints for alignment of 
the top surfaces. If they're mis- 
aligned, adjust the depth of cut with 
the router. 

Turn the tabletop and leaves up- 
side down and mark the position of 
the table hinges according to the 
drawing. Allow a space of J 4* to ‘A* in. 
between the top and leaves so the 
members won't rub together. Using 
a razor-sharp chisel, cut the mor- 
tises for the hinges '/is in. deep with 



an additional mortise ¥t* in. deep and 

in. wide for the barrel of the hinge, 
which is installed facing up into the 
tabletop. 

Assembling the tabletop 

Finish-sand the tabletop, using 
180- and 230-grit sandpaper in suc- 
cession, Install the hinges by boring 
Vkdn, pilot holes and using Vh-in., No. 
H flat head wood screws. 

Assemble the table by placing the 
base upside down on the inverted 
top. Install a %-in. washer (J) 
between each leaf support and 
apron as shown. Position the base 
over the top with proper spacing all 
around, and fasten together with 
wood buttons which fit into the Win- 
kerf around the apron. Bore a ' Viu-in. 
pilot hole in each button and a %*-in. 
pilot hole in the top and fasten with 
UA-in, No. 10 fiathead wood screws 
with No. 10 finishing washers. 

Finishing procedure 

Before applying the finish* sand 
any spots that were scratched in 
assembly. Rub down the entire table 
with 4/0 steel wool brush off thor- 
oughly and go over the piece with a 
tack cloth. To finish the table, we 
used Pratt and Lambert satin finish 
varnish. Thin the first coat 2o per- 
cent with turpentine and apply the 
next two coats full strength, sanding 
lightly between coats with 22(Lgnt 
paper. W 
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WORKSHOP MINICOURSE 



MORE ABOUT CLAMPING 




Thii ts a simple way to hoW bar clamps so 
both hand* will he free to align the work and 
tighten lift* clamp fiaturas. The notches ora 
atzad to suit the clamps; hare, Jorgensen 
bar clamp* are being used. 




For rigidity, the clomp cradle conelri* of 
two short fengths o i 2>«3 stock. These are 
cut specifically to sui each job. 




In uee, the damps ere posrtkwwd In the cra- 
dle and the work I* then Inserted between 






the |owa. Note: In order lo crank the clamp 
handle*, the entire eirangment muet be 
turned on the workbench w that handle* 
overhang fh* bench from. 



L a^t month we promised a design 
for a simple cradle for holding 
bar clamps; a basic — but good — ver- 
sion is shown above. As every wood- 
worker knows, it gets pretty hectic 
when you try to hold a workpiece in 
line, keep bar clamps from twisting 
and turning and tighten the bar 
clamps, all at the same time, In fact, 
it's often downright impossible. 

Professionals, as a matter of prac- 
tice, often fashion a damp-holding 
device of some sort so both hands are 
free for the? clamping task at hand. 
In my experience with beginning 
woodworkers I have often noticed a 
tendency on the part of the novice to 
overbuild; that is. to create more jig 
than is needed. The opposite, howev- 
er, is often true in the workshop, 
where the byword should be “keep it 
simple.*" The cradle shown does ex- 
actly that. In fact. it p s nothing more 
than two lengths of 2x3 stock 
notched to suit the clamps that I 




A clamp couldn't be simpler than thl* Cinch 
clamp from Black A Decker. Author ha* 
i tlded lour of these lo his own chop. 



want them to hold. For the bar 
clamps shown, the notches must be 
aa indicated in the photo* At the 
job’s cone lu si on p the cradle is simply 
placed in the shop scrap box. 

It is impossible to have too many 
clamps in the shop. For example,, 
though I have one wall almost cov- 
ered with clamps, practically all of 
them were put into service recently, 
clamping up an oak server that will 
appear in a future PM. Buy the 
clamps as the need arises. In most 
cases, the saving* created by build- 
ing the furniture yourself more than 
offsets the $20 or $30 you might lay 
out on each project. 

The point is that if you own a lim- 
ited number of clamps, each job 
takes far longer because you will 
only be able to do a certain amount 
of work at a time. A healthy clamp 
inventory keeps the work moving, 
and that is ex Ira -important for 
weekend woodworkers. 




Clamp la great for oOd^hape clamping, 
Ouch a* Around Chair leg* whan you reglue 
spindles, hexagons, and the Ilk*. Loop I* 
pulled tight and clamping action la res uli of 
turning th# wheal at handla"* and. 



Buy only quality clamps. 1 have 
seen poorly made clamps and have 
wondered why anyone would pur- 
chase them. After two or three 
clamping sessions* you're sure to 
agree. An inexpensive way to build 
up a supply of clamps is to start with 
pipe clamps. Here you pay for the 
clamp fixture, then purchase black 
pipe to suit the length you need for 
the job. For example, you can have 
pairs of varied pipe lengths (IS in., 24 
in., 36 in., and so on) for each set of 
damp fixtures, 

Then you merely use the clamp 
heads with the pipe lengths that the 
job calls for. When you buy the pipe, 
thread both ends to suit the clamp 
fixture. Eventually, though, you 
should progress to bar clamps, since 
they have greater strength and 
rigidity. 

A final point: I>on‘t think the only 
clamps available are those that your 
hardware store has on display. Ask 
your dealer for a look at his catalogs. 
In them you will find a surprising 
array of damps for all jobs. Large 
retailers, such as Sears and J.C. Pen- 
ney, stuck clamps, and the more eso- 
teric versions {as well as convention- 
al clamps) are sold through all 
craftsmen supply houses, HI I 




POPULAR MECHANICS 






Popular Mechanics’ annual roundup of 
great ideas for cutting down 
your home energy bills 
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Preseason Checklist 
Get Heating Equipment 
Ready For Winter Now 

From furnace to fireplace to kerosene heater, here's 
how to get ready before the first chill sets in. 




by John H. Ingersoll 

WARM’ AIR HEATING 
(VERTICAL GAB FURNACE) 
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A nother cold winter lies ahead. The 
US Weather Bureau practically 
guarantees it The last filing you went is a 
heating system breakdown In mid-Jamj- 
ary. 

About 90 percent of getting equipment 
in shape is simple: check, dean, change. 
Here's why it pays to do these easy 
chores now: 

■ It's cheaper. A simple maintenance 
step now could save you hundreds of dol- 
lars (of an unwanted midwinter repair. 

■ It preserves your healing equipment. 
Checking and fixing now will stretch the 
life of your heat source. 

■ It's safer. You'll know your heating 
equipment will operate through the winter 
without intrinsic safety hazards. 

Beginning below are steps for readying 
a wide array of equipment. 

Gas-fired, forced-air furnace 

A whopping 75 percent ol alt residential 
heaters in the U .S operate on natural or 
manufactured (LP) gas. Here's what you 
cart do for little or no cost: 

f . Turn off the blower motor switch, 
if il isn't already oft. 

2. Change or clean the filter on the 
return-air side of the dueling. 

Remove a used fiberglass fitter and 
toss it out. Since ihey re Just 60 to ao 
cenis apiece, buy a carton. Dennis Fallon 
of Fasco Industries, manufaciurer of 
heating equipment , advises (hat you 
change a fiberglass filter about once a 
month during tha heating season. 

Remove an ordinary metal filter and 
wash it in warm water and detergent. 
Rinse It thoroughly and let It dry for eight 
hours before replacing it. 

One producer, Research Products, 
makes a high-performance aluminum fit- 
ter. Wash and dry it as noted above. Then 
spray Ihe filter core wiih a special adhe- 
sive for these filters such as RP Super 
Filter Coal, a water-soluble spray adhe- 
sive that sells ai hardware stores lor 
aboul $2.25, 

3. Test belt tension on a bell -driven 
fan. Poked at midpoint between motor 
and fan, the belt should depress within a 
range of 'h to 1 in,— no more Adjust ten- 
sion by loosening the motor mount and 
pulling the belt laut. Then tighten mount- 
ing bolts. Look for signs ol wear: cracks, 
frayed edges or discoloration. Replace a 
weak or worn belt. 

4. Unless tbs motor Is a seated, per- 
manently lubricated type, give It a 
yearly dose of oil. Two drops of SAE-20 
motor oil is plenty. Pon'i overoil and do 
not use household oil. 

5. Vacuum the fan blades. Though the 
blades shouldn't be dirty, clean them (this 

rP»KKe Q/m kj page- f t?J 

Qu-fired units an the most widely used 
furnaces In America. Suggestions for main- 
taining them am noted above. 

SEPTFMSER t9fl2 in 



HOME 

EJWEHOl 

GUIDE 



is best done by using a Shop vacuum} 

6. While you hove the vacuum out, 
go over the connection between burn- 
ed end gas manifold. Draw out any dust 
and lint, 

7. Up on the root, poke a powerful 
flashlight beam Into the furnace flue to 
spot blockages. There could be an emp- 
tied bird's nest, for example. Clear block- 
ages or else deadly, odorless carbon 
monoxide gas could seep back to living 
spaces. 

Checking the furnace burner 

Following the furnace manufacturer's 
instructions, ignite the burner. 

8. if the pilot light malfunctions or 
the spark Igniter fizzles, the problem is 
serious- Get help from a heating service' 
man 

9. When the burner Ignites, open the 
access door and watch the flame. The 

flame should be solid blue, ft flame with a 
yellow tip or yellow streaks anywhere is a 
signal Thai something is wrong in the gas 
delivery lines. Call a serviceman. 

Ip. While you have the access door 



open, examine (or soot or corrosion on 
the heat exchanger or burner pouch. 

Turn off the furnace; clean out the soot: 
call the serviceman t o adj ust ihe burner or 
gas lines, whichever Is responsible lor 
producing The soot 

11. A vent damper should open the 
moment heat rises In the flue. If it 

doesn't, call a pro. A malfunctioning 
damper could distribute carbon monoxide 
io ihe area surrounclng the Hue, 

House registers 

With the I u mace and the blower sliii 
operating, lour the house 

12. See that air ta flowing through all 
the supply registers. Hold a ship of iis- 
sue by me grille. If there's no moving air, 
there may be a duct blockage Or an incor- 
rectly adjusted duct damper. 

A blockage Is 'are, but possible. 
Remove the grille and flash a strong 
beam down the due* run 

Duct dampers balance airflow through- 
out Ihe house. Often , the damper on a line 
delivering no air has been closed acci- 
dentally. But rebalancing the system lor 



optimum oomfort and efficiency can be 
tricky. If you think you can do it yourself, 
go ahead, otherwise, call a professional 

1 3. Turn off the system. Run the vac- 
uum wand over each register— supply 
and return— to remove accumulated dirt, 
soot or dust. 

Gae-flred, hot- water holler 

1. Apply oil to the electric motor, 

called a circulator, since It drives the 
water pump, circulating hoi water through 
the tines. Follow the instruct Ions given for 
gas-fired forced-air furnaces (Step *). Cut 
off power before doing anything to the 
motor 

2. Continue with Steps 6 through 1 1 
from the preceding section, 

3. vacuum each baseboard fin-tube 
convector (or cast-iron, stand-up radia- 
tor) to remove dust, it will blacken ihe wail 
behind the unit if left on the metal alter 
heat rises 

A smoothly operating system should be 
virtually noiseless in the living areas. 
Excessive clanking or gurgling in the lines 

fP J easa turn Id pagg 
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With oil prices rising, any maintenance that you can perform on 
an oil-fired boiler to make it more efficient eaves you money. 
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Changing filters and hoeing colls to keep a heal pump dean will 
help keep It working efficiently end at its peek performance. 
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WITH THOMPSON'S 



7 . Outdoor 
Furniture 



14. Wood Garage Door 
13. Concrete Driveway 



10. Terra Cotta Planter 



6. Wood Roiling 



6. Wood Petfc 



9. Stucco Foundation 

Water destruction starts 
innocently enough. Spring rain. A 
gentle snowfall. Slowly the water 
creeps... drip... drip. And seeps, ..drip.., drip. 
Penetrating into tiny air pockets and crevices. Until 
shingles warp. Concrete walls crack and chip. Even 

the very foundation 
of your home can 
begin to crumble. 

That's why 
more and more 
people are protect- 
ing their homes 
with Thompson’s 
Water Seal water- 
proofing formula. Apply Thompson's to brick, wood, 
or concrete. It penetrates to form a protective shield. 
Watch how water just beads up and rolls right oft 
And where water can’t get through, it can't do any 
costly damage. 

For years architects and construction engineers 
have used Thompson's to waterproof wood, brick, 



1 1 . Bride Walkway 1 S Conerete ^P 5 

and concrete on multi-million dollar projects. It's 
always been an effective way to protect their invest- 
ments. And now it can protect your investment. 

But you don't have to be an expert to use 
Thompson’s. U easily brushes, rolls, or sprays on. 
And it dries clear, so it never changes the color 
of what's underneath. Protect 



your home with Thompson's 
Water Seal. 

Because where water 
can’t penetrate, it 
can’t devastate, 

bn 



Thompson's Water Seal is available at better paint, hardware, home and building centers. 







Nows a grist time to replace y^ur 
Did entry door with a beautiful, secure, 
energy-dfident TTwma-Tru door . It’s 
pre-hung, so you tan install it yourself 
with ordinary tools. Complete step-by- 
step directions are indudedL 

Or. if you prefer, yourThenm-Tm 
Dealer can recommend someone to help 
with installation. 

Therma-Tm doors feature seEf-seaifng 
sills and door bottoms that virtually 
eliminate air and moisture infill ration, 
aretfc magnetic weather stripping that 
seals like a refrigerator door, and our 
patented adjustable security strike plate 
that wraps around the jamb MNtk 
to provide greater resis- + ^ V 
lance to forced entry. ^ \ 



entry. 

Choose from more . 
than 100 beautiful i 
raided panel or deeply 
embossed doors, and 
many leaded, beveled glass 
designs. 

THERMAITRU 

The More Door 

Dfvpu*n of 1ST CorpenitlfiEi 



Free Brochure 
To mm wf a hr rtW of 
our new PTplacfrncm 
door brochure, ftN mil 
ihii coupon and rein I 
ll to: Thmni-fnj H 
Divajon of LST Clorp . 

1717 Holland SylvanLa 
Road. Sylvania, duo 

>l*m 
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&1-1? Zip 
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after the boiler has been turned on for I tie 
season indicates an excess of air in Itie 
system, (Another Indication' hot convec- 
tors on the first floor, lukewarm unite on 
the second floor). 

4. Release air In ttie lines at peteocks 
on each radiator or convector. Hold a 

cup beneath the opening, since water will 
accompany the airstream. Or open the air 
eliminator valve on the boiler. Check your 
owner's manual for the valve's position. 
Open the valve unHi ail the bubbling 
stops. 

Gas-fired steam boiler 

1. Before you turn on the system, 
check the water level In the gauge 
glass, usually located on the side of the 
boiler. While still cold, water in the gauge 
glass (a glass lube) should be at midpoint 
in the glass, and dear. Murky water sig- 
rials dirt, lime or rust. Empty the tank of 
murky water through Ihe drain valve at the 
base of Ihe boiler. Open Ihe lilt valve on 
the supply line until the gauge again 
shows a water level at midpoint. 

2. Follow Steps G through 11 sug- 
gested for gas-fired, forced-air fur- 
naces. Thoroughly vacuum dust from 
radiators, 

3. If no heat flows from s steam radi- 
ator, open the air vent (extends from the 
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side of the radiator) a notch or two. 
Trapped water may also be blocking the 
steam. 

Condensed water Inside the radiator is 
supposed to How down the inlet valve. 
Check that the valve is fully open, and that 
the radiator is level (older radiators should 
be pitched slightly toward the valve). A 
slightly canted recent vintage radiator 
could collect steam-blocking water at the 
end opposite the inlet valve, 

Oil -fired furnace 

Fuel and llring mechanism on an oil fur- 
nace ditter from one fired by gas Other- 
wise. everything mentioned above about 
blowers, motors, circulators, steam 
valves and so on applies to an ail unil. 

1 . Follow all applicable steps as per 
Instructions for gas-fifed furnaces. 

2. Make sure the tank la full of oil. 
Check Ihe Hue carefully, since oil usually 
bums dirtier than gas. You may have to 
have Ihe Hue cleaned with an industrial 
vacuum. 

3. Once a year, have a serviceman. 

check the burner. You. can't evaluate Ihe 
flame color or read the balance of CO and 
CQj emanating from the bum by eye 

Electric furnace 

All advice for gas turn aces related to 
filters, motors and other parts applies to 
electric furnaces 

v Tum off the power end examine 
the heating elements. Using great care 
not to push, stretch or bend the filaments, 
clean the elements with a soft brush or a 
vacuum attachment held an Inch Irom the 
filaments. 

2. If the elements don't heal, call a 

serviceman. The moment you try to 
repair a resistance element, the manufac- 
turer warranty is cancelled. 

Heat pump 

1. Follow maintenance steps for the 
electric furnace. In addition, hose down 
the outside coils to rid them ol any accu- 
mulated dust, dirt, grass dippings or 
weeds. 

2. Remove the cover from the Inside 
coll, which Is next to the fitter, as ■ rule. 

"tl you see any dirt." advises Bob Austin, 
general servtcc manager ol Borg- Warner 
Central Environmental Systems, makers 
of York heat pumps, "you could hose it 
oul the same way you'd ciean the outeide 
coil. But it would be more practical to 
clean the coils with a shop vacuum 

3. It's a good Idea to have a service- 
man give the system a prewinter 
check, He ii make sure the coolant lines 
are charged properly. And io save your- 

tw i it* cam t rej 



To maintain a firepiac* properly, If® Impor- 
ted to cft«k the chimney and Hut from Hw 
roof; also check the hearth area. 
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IF WHAT YOU’RE PAINTING 
ISN’T ORDINARY. 



Your father gave you that wagon for your fifth birthday. 
Now it’s your turn to pass it on. 

Any spray paint could make it 
red again. If that’s all you wanted. 

But Rust-Oleum, with an average 
of 50% more protective ingredients 
than its nearest competitor, can do more. 

Its protecti ve formula not only 
prevents rust, it also gives metal better 

protection from chipping, peeling and SSRUSr-OIBJM 
lading than other spray paints. CORPO RAT I o N 

Something you might want to think about next time 
you’re painting something you care very much about. 

ANY METAL WORTH PAINTING, IS WORTH PROTECTING. 




Cl'^ikkiu-f Carpariuaci L\5 A 





40% 7 a x Credit & State Credits 



AmeT'Ga's tlrsi produce ef satef sttut> 
Eur^s inifodiic^s in? bos! value tweil 
HancT3o r rie bronze aluminum doubte- 
wall insulated ii RUNS ON THE SUN# 
and not muon else Otters you all 
[he apuon*. io heat or grow, and sava 
you money -n evflry way AEI sizes, 
shatterproof. The only greenhouse in Ihe 
mduslry m\t> a 5 yea- 1 warranty. 



Si FOR COLOR BROCHURE & 
d COPY OF RECENT IR S RULING 
ON TAX CREDITS 

VEGETABLE FACTORS INC 
P.0 Box 2235. Dept. PM -02 
Ntfw York, NY 10163 




THE MOST EFFECTIVE, INEXPENSIVE 
AND THE EASIEST METHOD. - . 
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One N&uman cN?anef «m 
ton leaffl ie cnkmiiey wuii Ld 
•fl«Cllv#ly lerilpve tr*Ci< 
sote regard' 95 [■ of si:s of 
b-u*id'U5-- *n*r**& m^hy 
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HUNDREDS OF 
THOUSANDS SOLD! 
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LOOK FOR THE BRIGHT ORANGE 
NEUMAN AT YOUR LOCAL HARD- 
WARE, FARM AND OTHER STORES 
CARRYING f (REPLACE ACCESSORIES. 



II IJNAVAiUBlL mite 
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self money, have htm tesi the accuracy of 
the resistance-element signaling device 

Fireplace 

Despite its romantic appeal, a fireplace 
is npl a practical source of house heat, 
even with the modem additions of glass 
screens, an outdoor source of combus- 
tion air and heat distribution vents. 

Rod Hem pel, ma rke ti ng director for 
Majestic fireplaces, offers the following 
five- step winter-reacy program: 

1 . Clean inlets and outlets (or warm- 
air circulating passages around the 
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Sweep Ihe stove flue, disconnect end clean 
the connector sections and check the stove 
tor creeks or a loose door gasket. 



fireplace, assuming there are such pas- 
sages. A shop vacuum is the best tool for 
this. 

2. Examine the hearth. Cracks wider 
than Vs in. in brick, stone, marble, joints or 
concrete can be dangerous if a live ember 
lodges In the crack, Replace cracked 
Slone or masonry and fill the crack with a 
rich mortar. 

3. Open the damper and Sight up the 
Rue for signs of birds’ nests or dead 

leaves. At the same time, work the damp- 
er back and forth. It ought io move easily 
and Shut Snugly. 

4. Go to the rod and examine the 
chimney Hashing. Repair any breaks, 
bulges or tears in the flashing, preferably 
with new flashing. A patch of roof mastic 
over old flashing mighl endure for the 
winter. 

Recaulk the flashing wherever a slight 
opening appears. Better yet, caulk all the 
way around the chimney. 

Repair brickwork that is weak or crum- 
bling, and inspect metal Hues for corro- 
sion. Buy only those Hue replacement 



parts you need Two- and 1 three- wall met- 
al hues must have a clear opening at the 
chimney top for the outer walls beneath a 
protective baffle. Air moving in those out- 
er waits coots the flue to give it a Class A 
tire raiing, as shown In the drawing on 
page 1 1 5. If the baffle is bent down, or an 
obstruction blocks ihe air passages on 
those outer walls, the flue coukl gel too 
hot. 

5. Sweep the chimney yourself, or 
have It dons by a professions!. Prices 
for sweeps range irom 350 lo $75 per 
chimney, Prices for complete chimney 
sweeping kits depend on Hue size. A kil 
for a 4-in.-dia, flue runs around $45: one 
for a big 12x 17-in, masonry Hue is rough- 
ly $75, 

Some manufacturers advise you to use 
a polyester brush on a slain less-steel flue 
and a steel brush on a masonry flue. 
Sweep again whenever soot or creosote 
buildup on the flue lining reaches a thick- 
ness of 'A in. 

Fireplace insert 

1. Leave a thin bed of ashes on the 
Insert firebox floor, but never so many 
that Ihe draft controls are blocked. 

2. Slide Out the Insert SO you can 
Inspect the fireplace end ttue. Follow 
the suggestions recommended lor ready- 
ing a fireplace. 

3. Clean and vacuum the insert air 
Inlets and outlets. Check for any block- 
ages 

4. Slide back the insert and tay in a 
winter's supply of wood. 

Wood stove 

f. Sweep the Hue and connector 
pipes (unless this was done last spring). 
Disconnect the connector sections and 
clean ail pans Make certain ihe connec- 
tors are reassembled correcily 

Atthe same time, examine the stove for 
Cracks, leaks at the joints or e loose gas- 
ket around the door Have repairs made 
before you fire up (his fall. 

2. Leave a thin bed of ashes on the 
firebox floor, bul don't block the draft 
vents. 

Note: if you had a chimney fire test 
year , have the wood stove for fireplace 
insert) inspected by a pro before building 
the first fire this season. 

Coal stove 

1, Clean the due, connector pipes 
and Inside of tbs cool stove before Hr* 

Ing up. Coal-dust residue on Ihe flue lin- 
ing comes out far easier than wood-gen- 
erated creosote. A polyester chimney 
brush will do if. Inspect the stove for signs 
of cracks, open joints or loose gaskets. 
Have repairs made before building the 
first fire. 

2. Lay In a supply Of low-auffur coal, 

(Please ftjfrr fo page 120) 
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AIR CONDITIONING • SOLAR ENERGY • REFRIGERATION 



“GET SMART/GET QUALIFIED” 

BE IN DEMAND! 



You Can Be In Demand 1 

When employment conditions get baa it is 
usually the least qualified who are hurl first 
and they usually feel it the most. Gut if you 
learn a valuable trade you may be one of 



Boat Course Available 

The C.T.I, 77 lessons cover every phase 
of this important field. II Is the most com- 
prehensive home si udy course available. 
You learn at your own pace, in (he corn- 



motor test cord, and many more Hems that 
you will use every day on the job. There 
is no extra charge for this professional 
equipment The equipmenl Js yours to 
keep and use. 




Other courses available Check Onty one 



those lucky ones who are working and get- fort and privacy of your own home. There y ou Benefit From C ,T. I 
ting good pay besides. You can be in are no classroom schedules to be met or 
demand by taking the Commercial T rades to hold you back, 

Institute home study program in Air Con- 
ditioning. Refrigeration, Healing and Solar 
Energy 

We believe the demand for technicians 
in healing and cooling fled will continue 
to grow dramatically. More new systems 
are being installed everyday In homes, 
cars, tec lories, offices and shopping 
centers. These systems must be installed, 
maintained and repaired. 

With C.T.I, training you can bo in de- 
mand too — either owning your own busi- 
ness or as a highly paid technician with 
industrial, maintenance, and construction 
firms. 

Join Americas Top Wage Earners! 

Because of the increasing demand and 
the lack of trained people, the earnings Of 
air conditioning and heating specialists 
are among the top. It is estimated that 
technicians in this field are earning more 
than 50% above the average hourly rate 
of other production workers. You can join 
the top wage earners through ihe C.T.I. 
home SI udy course. 



40 Years of Training Excellence 

Lessons are provided in simple steps with 
easy to understand examples and clear 
Illustrations. 

You learn by the 6-step system. You 
read it, write ii t repast It, do H, send in 
training. You do work and projects just as answers and ask Questions. Both your 
you would do them on ihe Job. mind and hands quickly learn the skills 

Second, you get everything you need to ,hal P ut * 0u wifh |h * 1C #> wfJ 9 9 earners 
build a complete working refrigeration Mail Postage Free Card Today 
system; you assemble the system, you vVe will mail you your Information kit at no 
pump it down, charge It, perform experi- cost and no obligation. You will get the full 
menus, check for leaks, and trouble shooi story on your potential for prestige, high 
it! Tods you receive Include: volt-amp earnings and security. In fact, you can 
tester, tiering tools, tubing cutter, torch become fully independent for the rest of 
leak detector, charging tinea, gauges, your life if you decide to alert your own 

© business as 25% of the people In the field 

have done. Remember, today, skilled 
technicians can and often do out earn ihe 
college grad, Put yourself in the piciure by 
sending for your NO COST, NO OBLIGA- 
TION, INFORMATION KIT today . We will 
mail it to you and you can be on your way 
to a well-paid, satisfying, life-time career. 

If the coupon is missing write: 

C.T.I. Air Conditioning. Dept. 110-292. 
1500 Cardinal Dr., Little Falls, N.J. 07424 

FOR IM MEDIATE ACTION CALL TOLL FREE 
t (800} S2TH3690 

(800} 452-5757 m New Jersey 



FOR YOUR FREE BROCHURE 



□ Air Conditioning & Refrigeration 



□ Automation Electronics □ Conservation 

□ Color Television Electronics □ tocksmilhlng 

□ Pralting Q Legal Investigation 

□ Bookkeeping and □ Insurance Adjusting 

General Accounting 

Commercial Trades Institute 
A Can*tpawknci Jin!l|ull«fl 

Dept, 110-292, 1500 Cardinal Drive 
Little Falls, N.J, 07424 



Address. 



Phone 







ExSil 

The 

Extra Distance 
Lubricant. 



ExStT” means... 

EXCELLENT lubricant 
EXTRA ingredients 
for extended life 



$1^9 Rebate 



cottons AT FAirTlOFAnHG 
KE TAJLEftS THROlfCH IZ/J 

(rf ttectiK C&mpany 



ExSil Spray G Lube 
effectively... 

Fights corrosion, penetrates 
rusted parts, protects metals 
and stops squeaks. 

ExSil docs all this on... 
Sporting equipment firearms, 
kicks, hhges. sliding doors, 
'windows, tools, lawn mowers. 
Ignition cabte. fishing reels, 
and anywhere parts need 
lubrication and protection. 

ExSil provides ns 
better lubrication than 
WD40 ( white providing 
corrosion protection. 

TEST RESULTS 
PROVE IT!* 



'Fata. Intel steel pna ind ja 1 ** 
BeuJti available on requra QE 

ChYim-:.H-'i wmtrfzrt. tvf 



^licorve Product! 



ExSil 

ask for it 
by name. 



WE IMUNG GOOD THINGS TO LIFE. 

GENERAL % ELECTRIC 





If ne ihuiil Id purchase a Lift linme. L*k^ i 
bi M ill- tin btatflta Irfnihlue^iu'a 1 gofrifLlfi 
\m wiUi All home acpflirtK* some chedun& 
Beam shritika^f oru-arpliift (kit tfiaiafo. lu Lmdii 
Ufp Sadta Build ffiisiniflKMilrtliniqiiK-.^fr 
wiJl remain y-jfaj eren if juur foft shruik. And 

butoSUSC ut lUtf tfUifliJlg EdMrtto. ulHs III 

'.riusilv d:-vl art itfrf js suhnl S" fouit .uxl 

srani im|XTfeln?ni thill auisu **foer Lift homes m 

li‘u_p; LLit ill if> inlikts 

All for a lih*rr total aretLij tm than* mev 
othfr nur.iT % bimw maaiuiaiiurcr 

IVim h* yi hit Lincoln phm km Stmt! 

■ktiur i arrur ^uilrcsv ml teit^hciw nuinhrf. wlUi 



mfinctf <mt:r furi'i- iHi, r? [fit Jtiircu 
Wrw (IT Oil fill Kffc M M' 

call mj V&i ao&pHi 

Simple Log Home Living. 

For Less. 

The Original 

Lincoln Logs Ltd. 

IttWi Kruu 

Cbefflf rtC^il, V W=XI' C Mfc Ijradnl^Ul 




PRESEASON CHECKLIST 

fCtHTJtf.ueg ftofTi pffrw M 6J 

stored where it can remain cool (below 
7<y F.) ana dry. Hhgh-sulfur ooa! creates 
more pollutants when burned; its smoke 
Is highly corrosive to steel and cast iron, 
but not lo stainless steel or firebrick. 

Kerosene heater 

The procedures you follow depend on 
how long kerosene heaters have been in 
storage. 

"Lets assume (he heater has been 
stuck< away in the garage, untouched 
since its last use in, say, April/ 1 says Mike 
Baton, technical training manager tor 
Kero-Sun Inc., makers of kerosene heat- 
ers, "Here are the steps to take.” 

1. Empty the tank of kerosene. Kero- 
sene rs nol a stable fuel, and tends to 
deteriorate over time 

Clean the tank if sediment was appar- 
ent in the emptied kerosene; pour in a 
small arnounl of Iresh kerosene, swirl it in 
Iho tank and discard. 

2. Unless the wick has been used for 
only a very short time, replace It (a new 
wink costs ahnul Sift). Otherwise. re- 
move the wick, squeeze it dry with paper 
towels, and let it dry completely. 

3. Vacuum the air ports at the base of 
the heater. 

4. While you have the wick out and 
the heater partly disassembled, clean 
the entire unit with a household clean- 
er. Don't use a spray cleaner 

5. Test the batteries, If your heater 
uses an electric spark for ignition. 
Replace near dead baitenes. 

ft. Clean contact points, terminals. 
7. Refill the tank after the unit Is reas- 
sembled- Buy standard U.S. kerosene or 
Jot A, kerosene-base fuel, so long as the 
lluid is water clear 

Electric baseboard heaters 

To shape up your electric baseboard 
heelers, follow these steps: 

1, Disconnect the current. 

2, Remove the outside cover and 
vacuum the heating elements. Don't 
damage the resistance wiring. A clean 
unit will prevent black marks from appear- 
ing on the wall behind the heater. 

3, Replace the cover, conned the 
power and turn on the unit. If it doesn't 
work, call an electrician. 

SOURCES FOR CHECKLIST 

a* 9 -Wamn. Cam ,V«tCh,iki l»j, Veri., f» !l«cS 
imaX pumps*. 

Fused fcndugln® inc Son: 1W Fayttlssuilkr H U. 

<S*adric romance and OUT** hVfrUifig #quifWTWTt]. 
Kfl-rg-Syn 4rte,. Kiwi. Conn 0673 7 Itarosera heaters i 
U rind t'tduslrHH ine Bga 400*60. DaRsa- Te*. raid *iw- 
fltart ihtJ <£h*r hailing 0qt#g™rth 
MafesLi c Co . M3 £r» $t , Hunnrt$swi. I ms «47SG mm 
PiHH* 

Mg^rpw-E^scn Cg. r PonatM* -Apftfarcs Croup 1 SOI J*wth 
Stadium atrf , CgiLFT^oi, Mg GWCs (po*tiDi& electric heat- 
efsi. 

FlH^anch PkDdtKtS, 1015 tan Washii-^l»n Art, Mxdisdr. 
Wb tfrpfay adJtffirvfl rat atummfam -pftile a! HBsrl 
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Electric Mall, ceiling heaters 

Maintenance tor electric wall and ceil- 
ing heaters is the same as itiat lor base- 
board unis. The difference on many wall 
and ceiling heaters is a lan, If me unit has 
a fan. dean the blades. If the motor is the 
type lhat takes oil, add one drop a year of 
SAE-20 motor oil 

Portable electric heaters 

Nichrome- and quartz-element heaters 
are readied ttie same way. The three 
steps are: 

1. Check for exposed wire on cord; 
check plug. Replace 1 defective 

2. if the heater was stored where it 
could have been banged or dropped, 
check for damage to the case. 

3. With a soft brush, or a brush on a 
vacuum wand, clean off any dirt and 




KEROSENE HEATER 

CLEAN THOROUGHLY 

BT VcF'IFtf. 



ffca-iv FC£l 

TAAK. Cl EAJX f 

IT IF hiEtlttD / 

YUT» a£Ua.U. / 
AMOUNT QV f 
K££DSEht 
510SHEJJ 
INSIDC TAUK 
THEN DRAINED* 



VACUUM TME 
AlhfflfiTs 



I REPLACE mm 

METAL flASE 



ItalrrUinlng a keroaana h«at«r Includes 
cleaning ft* unit, emptying end wiping the 
tank, end replacing or drying the wick. 

dust from the outside of the elements. 

Don't open or take apart a malfunction- 
ing portable heater: that automatically 
voids the guarantee. 

Thermostat 

Thermostats are mors complicated 
than ever before. II you call a serviceman 
lor any other repair in the list above, have 
him examine and test the Ihermostat. In 
fact, better have a pro look at It anyway . A 
bad thermostat could throw your budget 
into a laiispin. m 



FAMILY OF SEVEN CUTS 
HOT WATER BILLS IN HALF! 

Tankless Heater Provides Endless Hot Water 



The Hughson family 
just took 7 showers 
in a row — the 7th 
was as hot as the first 
— and they're saving 
hundreds on their 
hot water bills too. 




The Hug hum Lamlly erf Punniyluanla 



Sound, Simple, Money-Saving idea 



□id yflu fcnqw that much pi the energy 
□Sfrd to heat your bas-errrenl t^nk of water 
th dissipated right Iirougb Ihe walls pt 
lire tank its ell and imlo your sloraqs or 
cfswl space area? 

TN Perfect Aaswir-Nsw 7 her mar 1 " 
Tankless hnsianl Hal Water Healers 

I i h e^t losses ar e c -gated by 1 foe n eed to 
keep large volumes ul water standing in a 
lank, why not eliminate the t^nk? Arid, 
t li a !' s j.ust wbai Therms"* has don e. in its 
place we have developed a liny, super 
power lul instantaneous healing unit 
which ACTUALLY CREATES HOI WATER 
AS YOU USE IT A microswitch on the unit 
aulumalicaFfy turns on the moment hut 
water ps needed Then a continuous 
stream of delightful sparkling hot water 
flows Irom She tap lor shower or wash 
basin IMAGFNE — as much hot water as 
you want — produced in a never- an cfong 
si ream as lung as ycu need it, 

ThE ordinary Tajifc4ype Hoi Water 
H Eater is the mo&l "Energy Css My ' appli- 
ance in your home in this day of rising 

*2 Worlds F3i» 
matured lb P 
ienco 
seen O n 



costs and energy consciousness, a new 
THE R MAR 1h TANK LESS INSTANT HEATER 
Shpuld he considered by ever yon e inter- 
e$led in saving money and sa vino enerov 



STORAGE TANK 




Stnnflf links itim 

tjTQf vdiuittss or wt- 
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unlil yen freed hul 
vittr Can flT&tfuce 
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U.L, Lined Electric 
*nd AG A Certified Css Mod«l$ 
Thouuflds In Use Around the World 

Tpu II recover the I nil I »l cute mmy times 
Aver m fuel savings as I Fie vears pass 
A nd . y □ ii' 1 1 anj o y alif etiffle of ti ol wal et — 
shower after shower after shower! 

\* Saving* wm up#*! kK«r coil gP P fw* c# *u*J 

utrt; cwdUtoft. mhI lyp* at pwwri hp j iii 



FOR RUSH DELIVERY OF FREE tNfflGY CATALOG AND FULL DETAILS 
USE COUPON RELOW OR CALL 1 -3 00-5 47 -5 SB 3 
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Johnson Power T«h 
Melrofl* Squire 
Gfwenwlch. CT 






l would bke lo -cut my hoi wafer treabng bills sn hall 1 Please RUSH your f-flEE taSftlbp ot 
THERM Afl 1 " INSTANT : ANKLES5 HEATERS Include dltarfs of th& absotulety unique IQ year 
gu jr amee and r ep?a cesn^fH plan I untfpr $1 and that: 1 a :n u nd«r no a bh pal itii to buy any! h> ng and no 
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in rough un can I ked cracks. Leaks around 



Caulk: 
TheFUd 
Saver In 
AlUbe 

Cracks in your house lose 
more heat than you may 
realize. Caulk now to save 
costly fuel this winter. 

by John Ingersoll 

G el oui your Keyhole saw. Cut a hole 
(he size of a basketball in the north 
side ol your house and let the cold wind 
whistle in. Nutty? Right. Yet an equivalent 
amount of air leaks through minute cracks 
and crevices in an average house. 

CokJ air inliitration remains the No 1 _ 
heat robber and energy waster, even! 
though fewer houses suitor from winter 41 
drills Lhan a decade ago. in summer, the 
same cracks leak out cooled inside air 
and lei in hot oulsitie air. Homeowners 
are learning: Among the energy conser- 
vation slops they take mosl often— alter 
insulating— is caulking l hose energy- 
dumping slits. 

Though it lakes lime and a little prac- 
tice, caulking isn't difficult. Few do-it-your- 
self home energy Improvemen is pay back 
more, sooner, or for less outlay. 

Costs, based on a standard 1 1 -oz. car- 
tridge, depend on ihe type of caulk, the 
size of the bead il takes to fill the crack, 
and ihe number ol feet to be seated. In the 
case of a house with severe cracks, or a 
new, unsealed house, ihe cost of applying 
a ^b- m. -wide bead of caulk to 500 linear ft 
Of cracks would require 28 cartridges of 
caulk, each covering about 18 linear ft. o! 
cracks: at $6 a cartridge, total cost would 
run Si 68 However, Ihe cost of tightening 
an average house might run under $100 
Here's why; 

■ You don't have to buy the highest 
priced caulk. Materials at $3 to $4 a car- 
tridge could serve you admirably 
■ Whatever the age of your home, il 
would be odd if acme caulk didn't already 
pack the cracks around ihe windows, 
doors and other joints. 



Thermogram Is ■ photo taken with Infrared 
Film that registers heal rather than light. 
Red areas show where heel is escaping 

■ A Vn-m.-wide opening at seams is big. 
Most cracks are narrower. Figure a '4-in 
bead as average for the job 

■ The coverage estimate of 18 linear ft 
per cartridge In the example is conserva- 
tive. Depending on crack depth and 
Spreading technique, you will actually be 
able to cover from 18 to 27 linear ft, with a 
Y<Hn.wvide bead, with one single cartridge. 

Added up, these four price -reducers 
put your actual coal for caulk more In the 
range of £20 to $50. 

Buying ihe right caulk 

In store racks, you'll find a number of 
different baste qualities of caulk, Here's a 
rundown on each, listed by its approxi- 
mate price, starting with the cheapest 
Oil-base caulks are used by conirac- 
lors because they' re cheap. Homeown- 
ers shouldn't use them, That's a state- 
ment by a lab technician lor a company 
that makes oil -base caulks, along with a 
lull line of acrylics, butyls and others. 

Consider yourself lucky il you gel two 
years' performance from an oil-base seal- 
er before cracking and shrinkage begin to 



windows show up as separate heat-loss 
linos, as do those si edges or eaves. 

appear. Some ol these products won't 
survive one year. Oil caulk doesn't gun as 
easily as acrylic latex, requires a prime 
coal in the crack before application on 
new work, shouldn't be applied unless 
ambient temperature is 60° F. or above, 
and is paintable— in fact, should be 
palmed to stretch its durability. Cost; $i to 
$2 per 11 -oz. cartridge. 

Butyl caulk is a rubber-base material 
that lasts for many more years than oil- 
base because of Ks elasticity. Available in 
some colors, as well as white, bulyl 
doesn't require a primer, and can be 
painted after approximately 12 hours of 
curing. 

You'll find it Is somewhat more difficult 
lo gun than acrylic. Don't apply bulyl 
when temperature is below 50" F Cosi: 
$2 to $3 per 1 1-oz cartridge. 

Acrylic latex caulk is a favorite Of 
many pros. One homeowner, wilh a 
house in Pennsylvania's Pocono Moun- 
tains, gunned acrylic Into ihe house 
cracks 15 years ago, and hasn't touched 
Jt since. Acrylic hows horn the cartridge 
more easily than any other material, yet 
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doesn't Sag, especially those brands rein- 
forced with a small amount of silicone. 

Acrylic can even be applied over a sur- 
face that's slightly damp, but not when 
temperatures are below 50* F The bead 
Is paintable when the surface forms a Skin 
and isn't sticky to your touch That takes 
24 to 36 hours of curing in temperatures 
above ftt* F. Available In colors, dear and 
white, H costs the same as butyl; 52 to 53 
per n -oz. cartridge 

Acrylic copolymers are the new guys 
In town. Pros say their performance is 
every bit as good as that of suit higher- 
priced stuff, maybe better. Makers claim 
acrylic copolymers adhere more tightly to 
a wider variety of materials than do the 
silicones 

Available In white, clear and some col- 
ors, these materials don't need a primer 
before application and can be painted 
once the solvent has evaporated, a pro- 
cess that takes about seven days. As with 
acrylics and butyls, caulk only when tem- 
peratures are above 5CF F. These caulks 
gun easily, don't sag and stick to them- 
selves when you make two runs in a wide 
crack. Cosir S3 to £4,50 per H-oz car- 
tridge. 

Hype Ion caulk is a high-quality elasto- 
meric available in white and colors tl can 
be applied in temperatures down to 40" F. 
You can paint this caulk, it doesn't require 

a primer and makers claim a 20-year lire 

for the material. It doesn't gun as easily as 
acrylic or acrylic copolymer caulk. Some 
producers distribute it in a cartridge with 
an oversized tip for Thai reason. One 
problem: You may not lind il stocked at 
your lavoriie building-supply outlet Cost: 
53 to 55 per 1 1 -oz. c&nndge- 

SMfeone caulks were king until the 
acrylic copolymers came along Silicones 
are still excellent— in fact, they've been 
improved since makers now offer three 
types; a plain silicone for mosi outside 
Jobs, a masonry caulk formulated to 
adhere to masonry belter, and a door- 
and-wfndow caulk that now, for the lirst 
time, is paintable All three are priced 
almost the same. 

Silicone caulks can be applied in just 
about any weather— even below freez- 
ing. They don't gun as easily as acrylics, 
and are tougher to use In Icy tempera- 
lures. Durability Is certainly as long as 
competing materials and. in many cases, 
longer Most ot the silicones do require a 
primer before application. Check the 
label. Cost: $5 to $6 per tt-oz, car- 
tridge. 

Neoprene, moisture-cured urethane 
and polysullide caulks are used mostly In 
commercial construction, where substan- 
tial movement in ihe building requires a 
highly elastic sealer They eosi about ihe 
same as silicones, or a bit more. 

Foamed urethane caulk is a relatively 
new workhorse that not only seals a joint, 
but insulates, as well. Use H, alone, or 
apply a bead in a deep crevice to fill Ihe 
fAtees s t im r jjMce 



Foamed urethane Insulation from aerosol 
tube can seal larger gjps. like this rough 
opening around hose bib In the brick foun- 
dation. Apply several thin costa. 



Metal frame for eliding window should be 
caulked by pushing gun (from left to right 
as shown hare) to force caulk into crack. 
Push gun; don't pull It toward you. 



Caulk wherever unlike material! meet, even 
it you cannot feel an ak leak or spot water 
seepage after a heavy rain. Here, wooden 
door )amb meets brickwork. 



Sealing a vertical |alnt where brick chimney 
meets board-end-batten aiding keeps out 
driving rein. Push the gun up at an angle to 
drive caulk deep Into tracks. 



Aluminum- aheathad soffit meets brick wall 
end air escapes, use dark caulk, match sot- 
fit color or use clear caulk which takas on 
appearance ot adjacent surfaces. 



Outside comer where aide walla meet can 
be caulked with clear acrylic copolymer. 
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space before sealing it in with a standard 
caul k . The loam applies and cures fastest 
at 75“ F. 

The foam Is packed as a liquid in an 
aerosol can with a flexible lube spout. The 
can contains 14 oz. of chemical, which 
produces roughly 1 75 linear feet ol bead 
at V»-Jrv width. Cost: 57.50 to 38 per can. 



Application tips 

■ Before applying new caulk, remove 
the old. Use the side of a painl scraper or 
a slit!, bent wire to clean the crack. 

■ Though some materials don't req u i re a 
primer, it's good to use a primer with any 
caulk. Apply one coal and Jet It dry. This 
step contributes to a caulk s longeviiy. 

■ A crack more than Y*-ln, deep ought to 
be stuffed with fiberglass or steel wool or 
filled with urethane foam before applying 
a bead of caulk. You want the caulk to 
exercise a two-way stretch — right and 
left— rather than be pulled Irom behind. 
The third pull may suck in the bead, leav- 
ing a gap you thought you'd closed. Oon't 
use oakum, even if you can find it. The oil 
in oakum bleeds through the caulk. 

■ Don’t pull the bead down a crack. Push 
the nozzle of the caulking cartridge at a 
45‘ angle. This forces caulk into Ihe 
crack, rather than on top of it 

■ Release the gun trigger at the end ot a 
run or caulk will continue to run out. 

■ When you're through, and want to use 
the remaining caulk another day. seal ihe 
tip tightly after cleaning out excess caulk, 
H the cartridge isn’t sealed, air leaks in lo 
begin curing the caulk in |he lube Shelf 
life tor most caulks is about two years, 
unopened. 

The hardest part of any caulking job is 
getting started. Whether you use a hand- 
powered caulking gun or an air-powered 
one working on a small compressor, 
applying the caulk to the crack is easy. 
The reiurns are highest if your home is 
reasonably well insulated and has storm 
windows and doors already m 
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Stack caulk is Inconspicuous where metal Stitt brush cleans din from cracks, so 
chimney flashing tucks under the shingles, caulking can adhere to both mete rials. 




Push caulk info joints where a skylight 
meets the roofing and over Ihe fleshing. 



Clear caulk aesls Joint between acrylic bub- 
ble end the aluminum skylight trams. 



HOW TO CHOOSE THE RIGHT CAULKING 
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AMAZING HARD-TO-FIND SCIENCE BUYS 

NftlAf flM QAI FI B ^ f 93 'ns in Alternate Energy — Health — Weather 
IlUVi Ull IlHLLi Hobbies *“ Magnifiers — Magnets — Telescopes — More 
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glance, you see EVEryEHmg going on 
araurt you. OperalKW invisible inflra- 
red radiat-on &" tugh 3" in drtmfilEr 
1b. TU!1 Hi j. 3?.U HON H I S 



m Men potlii iAlliREt id pom magmr- 

— mounted m plastic with 

jswin^kirisSySEi^^yw 
tL in ywr p«h*! w jltoclv Err k*y cJuiri 
3 H x lift" closed 

- -.... Hi. 1UU Re^ 122 .99 NOV 11 in 




NEW! THE 76 MM 1/6 EDMUND TELESCOPE., . 
COMPLETE WITH MOUNT READY TO USE 

Jdumey Eg toe era rers of the moon . ssudy skyscrapers Of nal ure's 
wonders! t*pertly crafted in aw own plan! and specially designed as your 
first triflscape. Precision optics durable lube, ail-metal moufiL The 25 
mm eyepiece Seiners 17X magnifitalfon, perfecl lof all-around ^tewing 
its sleek design complamanls living room or dm yet it's slurtfy enough 10 
be She perfect companion on a Held tnp nr star parly, weighs \ usl 5 lb& 
Measures 1 31A" % 1 VAT s 1 1 Comas, ready to use so your exploralffln 
inEo space can begin npht awa y A O fl fl C 

No 31,977 Reg 110955 HOW $09,30 
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BUILD YOUR OWN WEATHER STATION 

Accurately forecast weather and check yout pre- 
dictions agssnsi TV and rad« fti includes aromom- 
eter with wimjvane, indoor indicaigr boand to show 
wind speed 5 dir&clrtin, seusilive air tank barometer 
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Independent roof system includes the 4* ft- ft. collector, blower end themstltt. 
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by Harry Wicks 

HOME AND SHOPtOirOfi 

T he fact Thai you am ft Popular Mechan- 
ics reader means you know how to get 
the most for your money. And I'm rvo dif- 
ferent. My workshop is located on Long 
Island ano. unfortunately , it is heated by 
electric radiant heal. This is probably the 
Ideal heat system tor a workshop (be- 
cause it is clean and sale}, but it s no bar- 
gain That's why | wanted a reliable solar 
system to minimize electric use. 

The system shown basically recircu- 
lates warmed shop air through a 4x8 
root- mounted solar collector plate. It 
retails for $t .095 and is made by Manu- 
mark Inc,. Browns Ridge Rd., Box 997. 
Chatswortb, Ga. 30705. 

Since the system's installation last Feb- 
ruary. l have had a marked decrease in 
my eteciric bills, instead of the shop ther- 
mostat staying at 60° F. or so. I now turn 
this control down to 50 s F. The solar sys- 
tem Is set to go on when the collector's 
temperature reaches 110° F. (which 
doesn't lake very long} and the unit shuts 
down when the shop temperature 
reaches the setting on the Manumark wall 
thermostat 

The model t picked is designed for 
installation from collector to ceiling- 
mounted grilles The manufacturer offers 
several other roof, ground, and window- 

jptaase Mf> to oaoe iSOJ 

tons* Hljnlv EfJ 4md tteHttr &r\fl 
Cma flowBF Corner. Mihftf 1 f 1?547 
PM pfiglfc? AflMFio CapcHcwto aryj Haffy Wlcki 





To provsnt wirier leaks, quality caulk I* Pan#l la largs and heavy enough lo raqulre 
applied and bracket i< fully seated In H, two men to do 1h* hauling up to the roof. 




Correct tilt angle for the collector la deter- 
mined using method tint Is described in the 
text Once tilt sng Is Is achieved , the support 
lags are then marked and cut 




Inside, a 2x4 cleat Is spike-fastened across 
several rsflera; upper brackets ere an- 
chored to thla member, while another la 
Installed near eave tor lower bracket*. 
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Everybody^ making money 
selling microcomputers. 
Somebody s going to make money 
servicing them. 



New NR! Home Study Course Shows 
Von How to Make Money Servicing, 
Repairing and Programming 
Personal and Small 
Business Computers 
Smm like ray time you sum around, 
somebody cairns aton£ with % new computer for 
home or btisfnes u:< And dial's nude it all 
possible Is the amazing mJa^r«es6or_ ihc Liny 
Utile chip that ! t computer in itself 

Using This rww itdinok^ the industry b 
offering compact, *ffo triable coaitputers that handle 
EhJng> lake payrolb, btllJng, invention, and other jobs 
for busiirciSGS oF e^iiae,. .perform household 
fundiom including bud^ehn^, environmental sys- 
Lems control, indexing recipes. And thousands of 
hobtoytsB m already owners, eipenmeiiEmg and 
(tevel oping their awn programs 

Crowing Demand 

for Compuler Technic ians 

Fhas li only on? oEthe growth factors mfluenc 
l^g the Increasing opportunities fw qualified com- 
puter technicians The U.S Deparlnte(d trf Labw 
projects over a lWfc Increst in pA opening* for the 
decide ihrmagh IWS. Mist of them aw jolA created 
by the 1 expanding world of Ihe computer 
Learn at Home Jn tour Spare Time 
JtRI cart tram you for dm exciting, rewarding 
field train you at home lo service not only micro- 
computer?, but wnrttprorts&ors and data terminal*, 
ioo Train wu at ^ur convenience, with ctearh 
written "bite-size'' lessons chat you do evmiHgi Or 
weekends, -without gpmg tu of quitting incur 
presenl job. 

Your training is kiill around the laiwit modd 
of lb* world's mo^popularcampuEcf. ft's Use imp- 
ing TR5-8Q™ Model 111, with oq>ahiltties and fea- 
tures la perform a host of personal and business 
Functions. NO other smalt computer has So much 
software available for ft. no other b used and trlled 



rTK^BQ a a trademark 
of ihe Radio Shack 
iilofclon flf Tj-i-hJ- Op > 



on by so many 
people. And iL'S yours 
to tap for ptrwnsd nr h*i- 
fl£M use. v/ * 

\4hj get plenty of practical 
experience. Using ik NM DfccMry Jjh* that *luo 
comes as part of your course, you build and sludy 
circuits ranging From ihe slir.piet lo the most 
advanced Vou anal™ and twubfchOQt using the 
prolesianat ^functwn LCDJfgital multimeter you 
keep m us* later in your work Then you u^eihu kh 
and meter to actually access he mlerw of your 
compuler. .build spemt cirejits and write pro- 
grams u> control rhem You 'm ' ynur compuler 
al work and. demonstrate i Is power 

Computer Assisted Instruction 

Tour TfiS- BO even help* train yuu Von receive 
4 special lesson tapes in BASIC computet languajcc. 
Using them In your mitnQCflmpulez.YOLi 'talk” to it 
& you progpES. Errors areeipbJned, graphics and 
afitmsdion drive ho™ key points ftlthin a nutter of 
minutes. you'll be able to wte simple programs 
you rsd/ t 

Become the Complete 

Computer Person 

In addition to training in 
UASIC and advanced machine lan- 
g|ua^, you (Lam hands-on espefl- 



€i»t in th* operation and application of computers 
to husinesj and person I johs- Vbu ft trained lo 
bcfune the fully roundd. mrw bnfed of 1«hniCian 
who can Interface with I lie npefratcDiul. program 
mi ng and service facets of today's computed. Vou^ re 
ready- to lake your place in She re.w efoctroiik agf 

Other Opportunities 

NKl has been giving ambilfous pcfiple nr# 
eledronk skilb since 1914 Ibdsy's offerings a&) 
Irdwk TV/Audfo/\ 1 <fctj System* servicing with 
training ws oui txdtKive lteath/'Senith computer- 
programrrahk 15" diagonal color Tv . Endustrial 
Elftl fun Jo, Design Itch oology, and fld fier aate-of- 
ihe^art courses 

Free Catalog... Mall Card 
No Salesman Will Call 

Send the pwagf-i? ftidcml for our 300-page 

Rowing all couw with equipment ind 
compirtti lesson plans Then's no obli^ton ocher 
than ly youfrdt how NKJ an heli? mju gww 
whsi the most ejiaring aftd Impoftara new Held of 
LheSO's If card has been rern^Td. please write to us. 



KRI School! 

McGraw-Hill Ontrmung 
Education Grn^er 
3959 Wisconsin Jro 
Wisruri^on, It 



infill 

Well give you lomtJrrow 



PM EDITOR [Cofl.'irtueM? 'rom cage 126) 



mounted models including one lor instal- 
lation into a central ductwork system, and 
add-on collector panels which connect to 
the primary collector 10 increase heatrng 
capably 

The actual installation is well within the 
range of an experienced do-it-yourselfer 
Bui there are a couple of prerequisites. 
• ll is Important that you are comfortable 
working on a roof. If you're not, hire a root- 
er for ihis pah ol the job. 




With collector plate Installed, root cutouts 
for ductwork are marked end made. Worm 
elr duel flange is already In place. 



■ If you do your own installing, have at 
least one helper to gei the collector onto 
the root and in place. 

Pick a roof location for the collector that 
ensures maximum exposure to tha sun — 
and take care when setting the angle of 
the collector surface sc that it is as neady 
perpendicular to the sun's rays as possi- 
ble A tilt equal to the local latitude plus 
10° (to focus on Ihe winter sun) is gener- 
ally considered the ideal angle, according 




Flexible duct Is pulled up around collar 
(flange) and fa held by clamp. Next, Insula- 
tion Is positioned end secured with duct 
tape. Under normal conditions, flexible 
ducting outdoors should Iasi five years. 



to Ed Dina, the consultant who rode shot- 
gun on the installation shown. 

Good instructions for installing the sys- 
tem (we used roof Model 5220) come wiih 
the package: the kit includes collector, 
blower thermoslats, grilles and all major 
pads except flexible dueling. You can 
always get help from Ihe dealer lhat you 
buy the unit from. For the Manumark deal- 
er in your area, write the manufacturer s! 
the address on page 126. IM 




in attic crawl space, Nelson Dins completes 
the hookup of the return elr flexible dueling. 



Solar Collector 
You Can Build 

T his mflafion-frghlmg solar hot- water 
sy stem can save you up to two-thirds 
of the cost of comparable commercial 
units. IS is a Hat -plate solar collector which 
can be easily assembled by (he home- 
owner. using ordinary home workshop 
tools. The collector consists of an absorb- 
er panel made from a series o> copper 
tubes fasiened to copper pfaies which 
have been painted black To absorb the 
sun's heat energy 

The absorber panel, containing a non- 
toxic antifreeze, is mounted in an insulat- 
ed enclosure, which retains the heat pro- 
duced. As the absorber panel heats up, 
the antifreeze solution circulates through 
the copper lubes and a heat exchanger in 
the domestic hoi-water tank. The Insulat- 
ed tank stores the heated wafer until 
needed. For maximum heat absorption 
and transfer, the surface of the tubing is 
increased by utilizing flat copper sheets 
which are formed in a simple bending fix- 
ture to fit snugly around the tubing. The 
two are later soldered together to form an 
efficient heat absorber panel. The plates 
are fabricated from copper (lashing, avail- 
able at building and roofing supply 
houses. 

The tubing is rigid '/x-in type M and is 
available af hardware and plumbing sup- 
ply shops. The outer enclosure Is of aiu- 




On a tunny day, solar collectors shown supply sit hot water needs lor a family of tour 



mlnum construction, which combines 
light weight, strength and excellent resis- 
tance to Ihe weather. The aluminum "U" 
channel, angles and sheet are standard 
sizes and a re slocked by melal suppliers. 
The glazing used is a dear fiberglass 
sheet, available through Sears catalog 
sales or from solar collector suppliers. 

— John Capotosto 



HOW TO ORDER PLANS 

The building plan lor the col lector shown 
above includes 24 step-by-step photo- 
graphs, dimensioned drawings and complete 
instructions. 

Send your checfc or money order for $4. 95 
Ed C & R Engineering. Box 204 , Lake Grove , 
N .Y. 1 1 755. Canadian residents should /emit 
in U S funds. 
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Waging: The Surgeon General Has Determined 
Thai C^arene Smoking Is Dangerous w Your Health. 



?: c&u- 
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RALEIGH 



lights. Kings. B oig/lsr'. 0 men**, ijjlifc liltTh 9 m*. 
’‘lar.O .8 mg, rwcolineav pereiisireiie, F1C rlRpon Dee/fll 



Take the road to flavor 
in a low tar cigarette 
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Art Is li concept cf typical home heaters: 1 . convector 
type electric; 2 , quartz electric; 3, watkhung gas; 

A n wood stove; 5. 360' keroseiw^ 6^ llrepleca Snwrt; 

7, kerosene (radiant); 6, oil-Tilled electric radiator; 

9, tectory-buiU fireplace. AH' are discussed lit tevt. 



Auxiiary Space Heaters 
How Safe Are They? 

Modem space heaters can be both efficient and safe. 

Here are some suggestions for their proper use. 

by Richard F. Dempewolff 



I n Pori Jervis, N.Y., the owner of 
a wood -burning stove emporium 
checked the Installation of a heater 
he'd sold to a local citizen. He found it 
with fire crackling In the firebox. It sat 
In the middle o! a small room. The met- 
al stovepipe extended horizontally, 
without an insulating thimble, through 
a lath and plaster wall, on across the 
adjoining room propped on the back of 
a wooden chair, and out through a 
half-open window In the far wall, "A 
setup for total loss by fire.” recalls the 
dealer, "despite our careful Instruc- 
tions and the maker's precise Installa- 
tion recommendations." 

In Keniucky. an old lady was found 
dead in her bed Iasi winter. A kerosene 
neater placed too close to the bed had 
burned all night, scorching bedclothes 
and producing lethal quantities of carbon 
monoxide in the lightly sealed little bed- 
room. 

In West Virginia, a whole family expired 
when the Illegal portable propane gas 
sieve In their bus-conversion mobile 
home used up all the oxygen In ihe weal h- 
erlight dwelling. The venl above the 
sieve, normally open lot cooking, had 
been sealed to keep out chilly night air. 
In New York, a youngster knocked over 
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the family’s portable electric quartz space 
healer on a wei file baihroom floor, shat- 
tering the glass tube He grabbed the 
metal handle and was electrocuted 
In each instance, we l-esiablished rules 
for ihe sale operation of domestic space 
heaters were flagrantly violated, resulting 
in personal tragedy, and casting doubt on 
the relative safety of such heaters. 
Already, a number ol localities have 
banned Ihe use of certain types of space 
heaters. Recently, Ihe Newark, N.J.. fire 
department filed a petition with the Con- 
sumer Products Safety Commission in 
Washington, DC-, lo ban Ihe use Of 
unvenied kerosene room heaters entire- 
ly. After lesis (described here taler)- the 
petition was denied. 

Other communities have written ordi- 
nances prohibiting ihe use of certain 
types of space heaters, and have estab- 
lished rigid rules governing installation of 
packaged fireplaces, wood stoves and 
other heating appliances 
With Ihe proliferation of all kinds of 
space heaters following ihe oil shortage, 
public confusion has resulted over what is 
safe in such stoves, and whai isn't. 

Just whai is the truth? Have there been 
valid safety tests on these devices? 

You bet there have 



Space neafers of all kinds have been 
under careful investigation by the Con- 
sumer Producls Safety Commission 
(CPSC) since 1973 (when the agency 
was founded), and by the Underwriters 
Laboratory, By 1974, it became dear lo 
CPSC officials, from ongoing fire surveys 
by the UL, (hat while some fires involving 
space heaters were caused by ihe char- 
acteristics of Ihe product, many other lac- 
lots had a more Vila! bearing. 

KEROSENE HEATERS 

When a petition comes to 
Jim Hoebel requesting an 
investigation of some appar- 
ently iroublesom© commodi- ^ . 

ly. CPSC's safety expert on w I ■* 
liquid and solid-fuel heaters assigns a 
study to determine if the problem consti- 
tutes a serious hazard, as charged. He 
did that when the resurgence ol kerosene 
heaters coincided with the lifting of old 
bans against them 

"What we did," says Eleanor Perry, 
head of Engineering Services, "was to 
buy three brands on ihe open market and 
put (hem through a battery of tests We 
knocked them over to test center of grav- 
ity. Ail were okay. We filled ihe m with fuel. 

{Ptasse rum fp psge 134) 




Earning a buck is hard. Enjoying h shouldn’t be. 

It takes a lot of hard work to take it easy. So when we take it easy 
Kessler is there, too. It's a smooth, easy whiskey-as smooth as silk. And Kessler's 
a smooth, easy whiskey on the pocketbook. That’s easy to take, too, 




Smooth as silk 
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HEAVY DUTY SPLITTERS 




More power 
per dollar 

4 gallon 
hydraulic 
oil tank. 



Hydraulic 
oil filter. 



vilv* 

return 



pump. 



U>w 

profile 

l&tOfl 

unit. 



t*cm you can hau* alt mo cnwer you nw) |o shatter those 
stub&om h*«j woods, knots and flnaris at a price that s a tot 
kwsf Ihan Ihe coekpetiliofi. Out spl iCtara are made -at the finest 

hmvy duly comport nls and Sf e twilt lough to Lu.i Cornmre our l&fttiures. lien compare 
pfhM- vtKj li see powerfOl reasdm lo buy Northern Hydraulics 



IS TON 

Hiyh ef Low prof Ha, 

24' ilrokfr. 2 ita^jft pump, 
align spsfld whfjgls. 5 H P 
a" wadye, 6 P tube 
friim# 

$85$ 

(detent v*lv« ootienall 



15 TON 

New Vert teal Modal 

S-t" stroke auto detent 
waive, high meed 
whpflis 

$1190 



24 TON 

lO H.P fflUH*T, 6 W Cyt . 
24 J Strok.* is* Hr« L 
fluEo detarfl valve, 
heavy duh H beam 
Frlrrt* . 

$1385 



Send 



t a-TO H mod#! #v«il4bl* - * Z4-TOH high prohl* 30“ slf&kt - *1 5 M 

Ibr'iSpSiHrir Brochipft, Or kt bulUlrig yOw cranfl . spn-i II 130 lo * Idw Orkft parli c-alaloj 

NORTHERN HYDRAULICS 



P.O. Boh 1261 , Department PM9 



Burnsville, MN 55337 



(613] 894-6310 



EARN EXTRA 
MONEY IN YOOR 
SPARE TIME. 




In the VAing Clf/cfc QeaU? 
Program you can work at 
yttur pace and make 
H1mjsa.n4» &F Gklrt d&IJara 
Bmid jrandiathsc clocks, 
m-jnlel clqgha and Ql hgrs 
lot re-saip ind dialnbutB 
dock movements end 
Finished clock* Viking 
ctocksar* Crafted From 
solid oak. solid wa inul or 
■solid cherry Mdimmenis 
are W«t German 
maculae tured solid brass 
Compare your Finished 
dock to Clocks cn sling 
51 SOCl or mgr@ ip fjords. 
Yours will cost but a 
tnetton of mat, To quiUily. 
order three movem«Tils 
Irmnimum] A* a ViktFvg 
dealer the prices yi^j pay 
Sr* greatly redueflO SiarT 
earning morny with a 
nationaiFy ad^artrsed 
company m a proven 
program Wirt# or call 
Vi king Clock Company 
today for more 
inFormfllron 

CrtfSfe a tarnj'fyiTie^fcKwn 



Telephone Enquiries - 2U5/94J-5G61 
&Q* «0, Viking BJdg , Foley, Ala, 36S3S 




3-Wheeling to independence! 



Free Booklet 
6 special 

Offer 



On Ini OperaUoi-fetr Difftfinllil Iriie 

CYCLE-CHAIR. I lie NEW ALUMINUM ELEC- 
TRIC BIKE uui ti Ciffewit and Mfetr. It s st 
easy lo handle, you ouinral on, off. Forward 
reverse, Speed. Sleerirg and braking m\h 
|JU5I Uflt HANLff 

Use CVClE-CtHAIR inflows as well as out- 
doors dims steep hfs and ramps, travel it 
£h« store or tirke il to ttie banis Be indepen- 
deni nfi the Cadillac □' 3 wheelers Its Sow 
center ot gravity and all- alum mum frame 
makes CYCLE- CHAIR me lightest. stronflflsl 
safest 3-whaetor on me market today Costs 
only pennies to rfctfiafge at home 
Send tor Free bodWei and special offer on 
CYCLE -CHAIR.. PEDALPOWER electric bike 
mdiore and pedal tricycles or call toll-free 
l'BC0-257-7^55 In Uj 8flQ-232-655Q 

30 Day Trial - Money Back Guara-nte* 

GfNEflAL ENGINES CD., fltpt- 692 

59T Mantua Bind . Sewsil. New Jersey O803D 




SPACE HEATERS 

iOyrmuea from cape 

lit them and Upped them over. One spilled 
arid ignited enough fuel in 15 seconds to 
destroy itself and everything around it. 
Another spilled and ignited a small 
amount of fuel before a cutoff valve on it 
shut. The small amount or lire did Utile 
damage. The Ihlrd had a last automatic 
cutoff The ffame went out before any fuel 
spilled 

"We got samples of all the new stove 
brands and measured temperatures all 
over them during operation Some com- 
bustion chambers got very hot. A child 
touching them could get a second-degree 
bum. But some had protective grilles 
around them that stayed cool enough lo 
touch. So. after a litany of tests we were 
able to make recommendations for man- 
uf adorers' standards." 

"Now, says Perry, "the Underwriters 
Lab requires a switch producing tip- 
over flemeout in 10 seconds. Alt 
approved kerosene heaters must have 
protective walls around the hot sur- 
faces." Today, kerosene healers are 
ae safe aa room heaters using liquid 
fuel can be If they carry a UL label 

Jim Hoebei points oul a curious fact. 
Despite ihe surging increase in sales and 
promotion of these room heaters, there 
has been no relative increase in fires and 
casualties. Incidents that do occur often 
are from ancillary causes. 

"People who should know better keep 
putting gasoline instead of kerosene into 
them," he reports. "They sometimes min 
up containers, and they store the flamma- 
ble siuff in the house When you have all 
types of people storing and using liquid 
fuel improperly, ihere will be some acci- 
dents regardless of regulation." 

What about ihe grade of kerosene used 
in these healers? Most manufacturers of 
unvenied portable heaters specify K1 , a 
highly refined white kerosene. Grade 
refers to sulfur content. KI should contain 
less than 04 percent by weight. In a 
series of Ki samples checked recently by 
the American Society of Testing and 
Materials (ASTM). some ran as high as 
.07 percent. Some refiners claim that KI 
can t be consistently relined to dose tol- 
erances: others claim that most modem 
heaters can use fuel with up to .09 per- 
cent sulfur without producing a delectable 
level of sulfur dioxide — the stulf you donl 
want to breathe— as long as a window or 
door is lett ajar. 

Can you tell by color? Mol always, 
though most high-sullur kerosenes do 
have a yellow tinge, and an odor. But oth- 
ers. loaded with sulfur, can appear water- 
white with tittle trace ol smell. 

Last February, a reporter named Brod- 
erick Perkins on the Wilmington (Dei.) 
News Journal bought 2Q samples of KI 
from outlets in his area and had them test- 
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ed. Five ol them had sulfur levels above 
what Is considered safe for unvented 
healers 

Can tl constitute a real hazard? Not 
likely. Bui the best advice, according to 
CPSC officials, is the same as they sug- 
gest for options in ail space heaters; Slick 
to manufacturers' recommendations. 

SOUD FUELS 

Even allowing for the num- 
ber of heaters in operation in 
each category, if quickly be- 
comes apparent that solid-fuel 
heaters (wood stoves and fire- 
places) lead the pack in the total number 
of fires and casualties associated with 
space healers, as well as in the rate per 
million units in use. Portable unwanted 
kerosene heaters, over which there has 
been much recant controversy, along with 
fixed electric heaters, have been involved 
in the fewest incidents by far 

But (fiat doesn't tell the whole story, 
Jim Hoebel emphasizes many inter- 
esting points: "Solid-fueled heating 
equipment — primarily wood — made 
up mors than one-half of all 1980'* 
heating equipment Area, and more 
than 40 percent of the resulting 
deaths," Ha adds, however, that the 
largest share of components contrib- 
uting to the total In this category and 
others were chimneys and the connec- 
tor stovepipes that carry the smoke 
and gases from all vented heaters to 
the chimney stack. 

What this signifies to Debbie Kale, 
who performs hazard analyses for the 
CPSC, Is that misapplication of vent- 
ing components and Improper do-it- 
yourself installation, rather than flaws 
In the heaters themsetvas, causes the 
most fires- 

She points out that 70 percent ol all sol- 
id-fuel healers are consumer-installed 
and have never been inspected by a 
building or fire official. Standards adhered 
to.. If any, are out of date. Single-wall flues 
are jeiry-built through walls and, m almost 
every case, stove and connector pipes 
are too close to combustibles 

"We contacted fire departments ev- 
erywhere and, from data they sup- 
plied," Kale reports, "we teamed that 
the big troublemakers are metal stove- 
pipe-type chimneys Installed by ama- 
teurs, People use the wrong kinds — 
single- walled things stuck through 
wood-frame waits without s thimble. 
Only a smalt percentage of metal flues 
sre Installed professionally, and few 
homeowners resd Instructions care- 
fully.'' 

What's more, Kale nolee, though 
some multlwalled metal chimneys are 
safety-tested for fireplace fire temper- 
atures, few are tested to withstand 
chimney fire temperatures, and they 
just can’t take them. A number of seri- 
ous Ares resulted when Inner sections 
of such chimneys overheated, broke 




loose and telescoped down Into the 
fireplace. 

Kale also observes that a safety engi- 
neer in North Carolina recently reported 
four fires in his area due to obstruction of 
air vents by the installation of glass doors 
on packaged zero-clearance fireplaces 
with triple-wailed metal chimneys, With 
doors closed, thermal siphoning was 
blocked in such chimneys, which depend 
on airflow through the outer wells to keep 
l he center flue from overhealing. 

There has been a high percentage 
of fires involving some fireplace In- 
serts. as well. "Some Inserts call tor a 
connection betwe e n stove and flue," 



Kate notes. "Others don’t Often the 
latter are sealed Into the fireplace 
opening and Can't be pulled out to 
clean creosote buildup behind — ■ set- 
up for a hot tire." 

Creosote buildup Is a most common vil- 
lain in wood-burning healer fires. "A fre- 
quent cause of creosote accumulation," 
says Dale Ray, economic advisor to the 
CPSC, "la Hue-sharing. A receni surveyor 
ours revealed ihat 44 out of 3S0 families 
questioned had two or more stoves or 
fireplaces tapped into a single flue or 
chimney — another invitation lo creosote 
buildup and the fires which ere associated 

(ftteate Jum f a tape iJBJ 



"They’re easy to use 
and last for years.” 



" You can court on DAP performance and quainy jus! like professional 
do. That's why DAP islhe only brand 1 recommend " 




Caulk*. DAP gives you the wiaesi 
select ion and DAP caulks last for 

years. Far everything from weather- 
proofing around windows and doors 
to sealing around tubs and tile 
fillers. Easy-to-use DAP spackiirtg. 
glazing., putty and wood filler products 
are ideal tor all your patch-up, 
seal- up. flu-up protects. 
Adhesive*. DAP gives 
you more Top quality, 
easy-to-use adhesives 
that assure stronger 
ihon nail-tight bonds 
when installing panel- 
ing. furring, molding, 
flooring ond more 



“No wonder DAP is the most 
trusted name in caulks, fillers 
and adhesives.” 
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SPACE HEATERS 

fCpQft.nL.etf frflfn p^gfl P35J 

wtlh ft/' Flue-sharing, of course, should 
be avoided 

"When two or more heaters are used 
simultaneously on a single Hue, draft is 
reduced/' Debbie Kate explains Creo- 
sote from the burning wood has more 
lime to condense on the chimney waifs, 
which are cooler and further enhance 
condensation. 

Much creosote buildup, even in a prop- 



er installation, depends on how the wood 
burner is used, Cbsing down dampers to 
create a slow, smoldering fire accelerates 
accumulation, since the chimney stays 
cool and ihe vaporized tars condense on 
its walls mom readily. 

wl Wo know from our research that all 
woods produce creosote / 1 says H de- 
bt?. "What also turned up was the sur- 
prising fact that softwoods produce 
less than hard, and wet wood Leu than 
dry — despite what we've all heard to 
the contrary/* 




Give YOtir new home a 
heating system that , 
lets you control costs. 



semen: 

electric cmajucrtNG hot-water heat without ptuMBmc 



The SOFTHEflT system lets you 
Control each room s heal individually 
— Ihe best healing cost control you 
can have. But safely and comfort are 
outstanding advantages, too. Hot- 
water heat is clean, doesn't dry the 
air. Warmth Is spread evenly by 
convection^ no noisy blowers. 
Thermostatically controlled, with 
many safety features. It s the heater 
you can live with. 
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FREE HEATING JUUDFSIS 

For permanent InstaHaliontiJust 
send us your home plans, 

fjflaH to; 

. IJTTEHTHEflH INC. 

| D*pl, PM 962 
, ] 0820 Sun swl Qffire Drive 
| SL luuas, MO 63127 
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On lop of it all, when creosote builds up 
In flues and chimneys, it means that The 
stave is no longer properly vented, and 
toxic Fumes back up into the room, creat- 
ing another hazard. 

GAS HEATERS 

Improper venting la a ma- 
jor problem with many types 
of space healers. "People 
hate to waste expensive heat," ob- 
serves Dale Ray, another CPSC expert, 
"so they tend to keep windows and 
doors tightly shut when heaters are 
going. It's the worst thing they can do. 
especially If the burner is unvented." 
(See Bring In Fresh Air Without Losing 
Heat page 136.) 

While heater manufacturers, the Un- 
derwriters Lab and agencies such as ihe 
CPSC ail issue specific guidelines and 
warnings regarding installation and oper- 
ation of their products, there's no telling 
what people will do, ihe experts say. 
Many fires and cases ol asphyxiation and 
carbon monoxide poisoning have oc- 
curred— especially in the rural South— 
from people bringing portable propane 
gas stoves and hibachis, bright with burn- 
ing Charcoal, imo weatnerugm trailers to 
take the chill out of a cold morning. 

Dennis McC restate, the CPSC’s spe- 
cialist In gas and electric heater engi- 
neering, points out that portable pro- 
pone hooters ere Illegal for residential 
use, yet some people will use them 
anyway— often with tragic results. 
"White containers are designed to pro- 
vide safe heat outputs snd pressures," 
he notes, "people fill empty propane 
bottles themselves, a problem espe- 
cially In COM weather. When the weath- 
er warms, the fuel expands and pres- 
sures skyrocket. The safety valve 
opens and propane escapee. In cases 
where ■ pilot light was going, or some- 
one was smoking, there have been 
disastrous fires and Injuries." 

Lasi year, io stem a rising tide of deaths 
Irom oxygen depletion and carbon mon- 
oxide poisoning from gas healers, ihe 
CPSC proposed a standard lor an oxy gen 
sensor and cutoff valve on such heaters. 
"Oddly." McOoskie points out, "there are 
more carbon monoxide poisoning cases 
with vented heaters than with the 
unvented ones. Why? People plug the 
veni pipes because Ihey waste heal. 

"The gas problem is a serious people 
problem. The public needs <o know a lot 
more about the unusual properties of gas. 
Carbon monoxide is heavier than air, so 
you can't venl it with overhead fans. It 
seeks low spots and puddles in them." 

Fixed gas heaters, for which propane or 
natural gas is piped to permanently 
installed healers, are legal and relatively 
free of problems if users loiiow Ihe man- 
ufacturers' operating instructions. 

The prime point emphasized by experts 
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is that users should constantly remind 
tfiemseivos that gas is tome and — under 
certain conditions— explosive. "Ade- 
quate ventilation is a must." Jm Hoebet 
warns, "especially for un vented types of 
heaters that leave combustion products in 
the room. " 

Actually, on all gas heaters pro- 
duced since January o< this year, a 
new regulation requires manufactur- 
ers to Include an oxygen depletion 
sensor that shuts off the stove If the 
oxygen content of room air falls below 
IB percent. "While the real hazard la 
carbon monoxide poisoning, rather 
than oxygen depletion," Hoebel ex- 
plains, "If the oxygen drops as little as 
10 percent, it's a sure thing that the 
monoxide level Is too high." 

ELECTRIC HEATERS 

Since fixed elecirie room 
heaters— such as baseboard i 
heaters— have caused few in- 
cidenrs of fire or injury per million users, 
most of the CPSC's work has been with 
portable models. These come in two 
basic kinds — convection types that warm 
the air passing around them or that blow 
air across their elements, and radiant 
types that reflect ihe heat and warm any 
objects (such as people) within the path of 
their radiant beams. 

Mosi accidents involving portable elec- 
tric heaters probably are related to lire 
rather than electric shock— though there 
are problems in both areas, according to 
Carl 6 lech sen midi, program manager 
and specialist in electrical hazards at the 
CPSC, "We had tip-over problems 
among earlier portable models with a high 
center of gravity," he recalls "Some had 
fallen into furniture and started tires. 
Them were also cases of shock with 
quartz-type heaters In which (he heating 
element is enclosed in a glass tube. If 
they tipped over on a hard floor — Itke 
ceramic lile in a bathroom— the glass 
could shatter, exposing the element, 
which then mighi shod against the metal 
housing, energizing i(." 

People, wet from bathing, try to right 
such tip-overs, and have suffered fatal 
shocks. "Electricity and water don't mix." 
Blechscdmidt observes. "The fact Is, you 
can’t tell when you feel ihe tickle IF you've 
got hold of a potentially lethal 10 miltiamp 
can't -let- go jolt, Or a harmless half-mllli- 
amp nudge. The same current that lidcfes 
a guy standing on a carpet with rubber- 
soled shoes can kill a man In bare feet on 
a wel bathroom floor " 

“The beat advice," Blech schmidt 
adds, "fa to heat the bathroom before 
you go In , then unplug the healer when 
you bathe — to avoid electric shock. 11 ' 

A new tip-over cutoff switch should cut 
incidents way down," he says. Late-mod- 
el, UL- rated electric stoves have it. 

In shod, you won't go wrong Wllh any 
type ol heater bearing a UL label— if you 
use ii exactly as directed. a* 
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fENTARAMA the 

plastic-domed ventilating skylight 



LET THE SUN SHINE \H S^ylsghls offer a striking a nil in^tpensive way to improve yout 
day time living Pleasant efficient overhead day-lighting will Ua/isTorm dull rooms into 
bngh?, cheerful. much more Livable space Each Venlarama bungs definite sot&r winter 
hea^gam with nature air-conditioning Complete package, double domed units H any 
roof any racing. and any ctimate Plasms woJe far free ifterature. 



IKVLIGH T COHPOnaTIOH 



75 Channel Drue. Port Washington, N.Y, 11050 1516) 883 5000 

& C u i y r i ijn i 19^B Ventirirrii 5k v I ight Cnrporinon 



The Curtis Aflordables! 



A NEW collection 
of practical, com- 
fortable and energy 
efficient home*. 

Don't make or t>Tegk 
yooi pi-ana for a ns* 
home until you bavs 
$oen our new I me of 
affordable homes 
You'U like than Ioq^S 

and pHce 



YOU COMPLETE IT... 
SAVE SlODOs! 

CuMis professional carpenters 
do the heavy, difficult Iramtng 
on your lot anc foundation You 
finish ii with Curtis materials 
and $tep-hy-s1ep instructions 
and save high profess ion at 
labor costs. 




AFFORDABLE 
FINANCING,. .TOO! 

We make tiomeownerstiip 
possible now' 

1 No big down paymanUdtposfL 

■ Below marker InterevT rule, 

■ Your land may not hive to b? 
fully ppid for. 

■ Your tlr*t bielAllmenl OtlAyed 
six months.' 

■ Permanent mortgage 

*Frt*wf\e* £ftarg* OP dAW 0* fy OWfMv 



Volf, loo can |-mn thECurtu family ol 
■new homeowners. F'orfull delahE send 
coupon of c»n today Tfitffor* ne obii- 
gatnon 

There' p a representative near you ! 

call r ou w if. 

O* rsrzi VHW 
C-o*ti piece Ie VgurwJ* 

Curtis Homes £t 

i f Khr P We Fia-e Iflu N-usF* 1 



‘ MWwpd**, M14 



I F Seftd W|* yCu t FH.E1 HG.n'.r* Csfehfia 

CURTIS HOMES, DEPT. PM-1 

2M?1 f I'- ridX: *i-r Itj MiR^-ap. 

| Priori 

| heriHi 

| *dd*uw 

t 



Cflv — 
■CeariFv 



Sam** 

-Phonal 



-l iP- 



n I -prt-n OJ pen piri a Ipl 

□ Encitofrd i? Si <SQ r<N enojr^handijftj 







Bring In Ftesh Air 

Without Losing Heat 

Superinsulated. tightly sealed homes conserve heat 
and energy, but they retain stagnant air, too. 

Air exchangers are the practical solution, 



by John fngersoll 

H bgh Kiel prices have driven many 
homeowners to add more insula- 
tion, block out drafts- caulk cracks, insiail 
tlghier windows and generally seal up 
their houses. The object of this exercise is 
to contain skyrocketing heating cosls. 

AN of these procedures work, but now 
some homeowners are finding that they 
have done too good a job. Sure, they're 
saving on fuel bills, hue they're al so find- 
ing that Jhe odor of Uncle Oscar s cigar 
lingers not for hours, but lor days. Steam 
from the shower collects as condensate 
on windows Yesterday s burned beans 
continue to haunt you. In short, she slato 
air inside the house remains inside 
instead of tittering out through the 
cracks 

The buticmed-up 
home of the 80 s 
needs mechanics 
help to move old 
air out — and fresh Stale 

air in. Typical air- air 

exchanger setup 
works as shown 
In the drawing 
on the right. 



The solution to this indoor air pollution 
problem is obvious— ventilate, Bui the 
difficulty is thal you ventilate your expen- 
sive heat righi out the window or open 
door. 

There is a way io ventilate while retain- 
ing up to 80 percenl of the heat that would 
otherwise exit with the stale air, Air-to-air 
heat exchangers have been around on a 
commercial scale lor more than a gener- 
ation. but smaller models tor resktemiaJ 
use are new Up until now, ihere was no 
need. All houses breathed. Stale air, 
water vapor and 
other odors 
escaped 



through the cracks — along with quite a tot 
of heat. 

All those air leaks changed the air in the 
house several limes each hour. In many 
dwellings, you could feel the cold draffs, 
and the air-change rare was much higher. 
Uncle Oscar s cigar odor and (he burned 
beans smell escaped with ihe rest of the 
hot air. 

Then came the energy crunch, driving 
fuel prices up by sometimes as much as a 
factor of 10 Instead of 16 cents per gal- 
lon, oil prices jumped to Si .50 or more. 
Heating bills for many houses soared ro 
more than 52.000 per year. Natural gas 
rose, too, despite price controls , and elec- 
tricity went out of sight In many pans of 
the country 

All of which completes the circle and 
brings us back to houses so tighi they 
may have only one air change in five 
hours or 0.2 air changes per hour. Some 
of these houses bustled with activity and 
the air reeked and steamed. Owners 
complained of moisture and odors. 

These same homeowners did noi com- 
plain about even more serious types ol 
indoor air pollution because they were 
unaware of tie dangers. Many of these 
pollutants — like carbon monoxide, radio- 
active radon, formaldehyde and 
soot panicles — do not smell 
bad or steam up the win- 
Their effects, how- 
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NOW SAVE 10% TO 50% ON SELECTED MERCHANDISE: 

FIX UP TOOLS ■ INSTALLED HOME IMPROVEMENTS ■ PAINT & PAINT 
SUPPLIES ■ BATH & KITCHEN IMPROVEMENTS ■ DO-IT-YOURSELF 
SUPPLIES ■ ENERGY EFFICIENT PRODUCTS ■ HOME SECURITY ITEMS 



AND TAKE ADVANTAGE OF THESE NATIONWIDE EXTRAS 

nmfchHp ■ Wide range of do-il-y our- ■ Most rep 

installation selfRurdes available 

sL for the ■ Prompt delivery service after pur 

■« ■ Wide choice ol models, ■ Fresestif 

iSlalldlion styles and prices ■ Credit pf< 

■ Famous quality names like any need 

Craftsman/ Kenmort*' ■ Wide ran 

and Weatherbealer' lenance • 



Satisfaction Guaranteed 
or Your Money Back 

You can count on 



‘ShiFLilii | hi- wcrhiinartdiip t*t War* arranicrd 
in-.i>lbivKit thri i h lAUlfV wifclHik hhsl" r, 
S-rjj h iai II l Ltrrrc t ii j I no add tl ihmi JtS ■: 1 ill 



ivices and da!* 1 * apjiU (min M 
I hr tcMlIhrirnlj) I mind 



Stjiv K-rrhutl j — j < r. P*H.' 
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SAVE $40 

Iniulitini SlonWkiHn Door 

* 159 OT * 



liiuhlr 



Sears premium storm door offers 
attractive styling afore; with tea 
lures thai provide duranitity. secLh 
rify and insulation. Kndud&S 1 Vi-an. 
thick aluminum frame filled with 
fo.irrvpk?tk: tort; mastic keylock 
h^ch and deadbolt. fnsi*es. yj - m 
% 80-m. and 36-in \ 60-in. Chohce 
of styfes Crossbirck i n 2327 ) r Fulb 
view (#2328) or SidediLe ( #2331} 

0*4 MU Aun IV tepi JS 



SAVE $100 

Sears Convection Wick Healer 



$19999 



Portable, yi'i products liiub 

Puts tot-fm yim Wri nt ir I 
fr?f kejuvnne. 1 h Ra I b m t^fiac ilv 

Push- bullon Mari lip-over safety nil 
switch; UL Lsled -f?4onii Note Some 
locations restfit L %jIo of lim>. Check 
VOLir local California I.nv pro- 

hi hi resale tii-r pvi- <>r ijso of such un 
vented heaters, In dwellings. 

G*i SALE Aua ZfM’cloHr-fMji while n.udhmiFt 
LwT'i 



SAVE $3 to $5 
ENTRY LOCK SET AND 
DEADBOLT LOCKS 

®Enfrv Lock Set. Now $8,99- Anb-shim 
dead latch helps prevent bolt from being 
Opened- In bright brass finish Needs 
only | screwdriver to replace worn lock 
sets (H 57401 or tr 5-6661) Save S3, DO 
Deadbolt Locks. Two steel inerts in bolt 
resist sawing by roll I hr with blade 1-in 
throw makes it lough to pry door open 
In bright brass finish. 

@ Single Cylinder Deadbolt Now S14.99. 

fit 5742 S or #56671) Save|4,00 

© Double Cylinder Deadbolt. Now *16.99. 

ft 57 A 2 7 or H 5667*1 1 Save S5 00 
ON SALE Ai'ir ^ <*pt tl 



SPECIAL PURCHASE' 

Ken mo re* Tbrif-T Thermos) 41 with 

Triple Setback 



Set it for day and tor night. Can save you 
to 30% on heating and/or coohog costs for 
24- volt gas H oil or electric furnaces. ( #91001 

AVAI L AH 1 1 Aug. J 9 I wh I If uuatUi Uvi liiE ! 
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SAVE 50% 

on Armadillo" Chain Link fence fabric when you buy 
pmK lop rail and filling at Sears tegular low prices. 

IIVMEauKP sal vanned iteel cham link ience fabric. 36. 
42, 48, 6M and 72-1 n. height* avarlabEi.' (#9002} 

ONWIE Aua R5epf l& 



SPECIAL PURCHASE 1 

Sean Garage Door Opener 

with Reversing Sensor 

*169*® 

Safetv and security designed If invisible beam is 
broken, closing ft* rage door automatically revere 
itself before it touches any thing Vj-HP motor: 
JVrmin light delay, over T9iUQQ digital codes 
Includes transmilter fffbSSS-} 

AVAl|ADl[ Auu qujntttm last? 

Sean Digital Touch Code Lock. Now £39,99- Opens 
aUEOmatir garage d»r without using transmitter No niMstf to carry house 
keys if you have attached garage. Works with Sears and most other auto- 
matic garage door openers ( #6527} Save $10- 
CJNX4LE Aug Rt*pl J> 



SAVE 10% TO 20% ON 
THESE INSTALLED IMPROVEMENTS 



* BLOWN-IN INSULATION* Helps 
reduce your heating and cooling 
costs Save 10% on the installed 
price On S-^le 4uk R-Sept.ii 

■ CONTINUOUS ALUMINUM GUT- 
TIRING. Wt? r ll go to any length for 
you Guttering is custom- filled to 
your home In choice of colors 
Save 10% on the installed price 
OHSM ifcSrpi ti 

■fritf dI Tki| TTtttttaAdhc r jn be Uimd 
Iwirdfoinptilinjjtneip lu cpedii 

■ A ipi*t i.il though nni ri^fuomJ 

is an eHceptianuJ vatue 

Minimum ■■ovinw'. n.ilHin.iN v 
Piii't.% .lnct diltrt apply rwitv te thecon- 
t mental United States 
M A il ablt- at mail 5<+flr> rc-trfi I tjarc-^ 



* GLASS FIBER ROOf INC SHINGLES. 

Have 75% more weatherproofing 
asphalt than comparable weight fell 
bast'd shingles Highest fire resist' 
a nee rating {Ctaii A] from UL. Save 
20% on shi ngles when Sears a nanges 
Installation (#14721) 

ON SALE : Aug. RSejil IB 



You can count on 



Sears 



$ears G Fall 
G Fjxup G Festi\fil 



® SAVE $1.00 nn Sot* Best 
Draft Barrier™ 1 Weatherstrip ^ 

Tape Adhesive backed vinyl, 
t-in x 17-f 1.(1174847). ..... . f™ ¥ 

8 SAVE $2.00 on PI jsLic N 

eedng 4-.mil thickness t 

25 Usq. IE. (#74836) 5 ^ f 

© SAVE 5W on Outlet w 

Sealers. Includes 7 outlet _ 

seals, 3 switch seal*. (#74330:- 99 % 
@ SAV E S1.S0 on A I umi num ^ 
Threshold*, maq* 

36-in, * Wn. (#74881), . . . . 

Now 

36-In. x TAt-tn. ( «r 74632! . . *4 49 * 

Auk n 

® SAVE $13$ on Sea r+ Acrylic ^ 

L a lex Cau I k F ast dry ing and 
flexible J #381011. *1 M 

SAL| Aujt 22-^%il IT 



ffkan, Rtebud *ndCo- r 1W3 








SUPER FIXUP VALUES 
FOR THE INSIDE OF 
YOUR HOME 



VET/3 to 1/2 
Sears Kitchen Cabinets 

So many ways to see your dream kitchen tome uue. A wide 
choice oi looks, of woods, of sizt*s 10 match your taste and 
budftel Our Ikookside Oak ( Series) with solid oak doors, 
front frames and drawers is shown above, bu< there are 10 othtir 
beautiful styles to choose Iro/n And all at wonderful saving 
O^SAil A wg 2Mept 16 

Does not Include sinks, faucets, countertops, or appliances. Pro- 
fessional Installation available 



SAVE $20 

Kenmore 1 Power Miser™ 5 
Water Heater 

*149" 

tnefgV’efficiePE loam insulation helps 
save* money helps prevent heat loss 
Provide up to 1?5% greater insulat- 
ing effectiveness than out standard 
models. 24-hour emergency instal- 
lation available weekdays. Installa- 
tion extra, Or install it yourstrlf. 
M^aL Cas (#33434) or 40-g*L Elec- 
tric f# 31444) 

ON SALE Aug 79-SepE Ifl 



SAVE SS 

Wjlpr Healer Insubckm jackets 

Wrap your present water heater 
with this high-dim* ify insula- 
tion jacket Helps cut energy 
COHs- ft value - 6.0 

for declric healers. 

Now *13.99* (#1722) 

For gJi heaten. 

Now #1773) 

ON SALE. Auft. 2^Sept T1 



SAVE $10 or $15 

Butcher Block-look 
Light Fixtures 

Fashionable wood look 
complements any decot 
Fnergv-savrng fluorescent 
bulbs use 59% to 67% less 
energy than incandescent*, 
while providing equal light output 
Hexagonal. Now $49,99. Includes one 22 
and one 32- watt warm white circling 
bulb*. ( m 39} Save S15 
Rectangular Now 529,99. Includes two 20 
watt warm white bulbs, (#9198) Save 410 
ON SALE Aug.29-5epa, IT 



SAVE $10 

Kcnmore' Disposer 

*69" 

Powerful l^-HP motor- CchrfosEQn-fi?*israrit 
stainless steel grinding chamber and nnr 
Quick-mount collar for easy do-it-yourself 
installation (#665 3) On Sal* a ur 29-Sept 10 





Sears ‘Tall 

^lX-up Testival 







SLAHS PAINT 



SAVE $6 and $7 
Easy Living* and 
WcalherbeAter* 
Paints 

$999 

Hflr RJl line 



Stars paints, ijivt yOu “imOuth one 

coat coverage wh?n applied as directed 
Easy L r vi n k Interior Satin Flat \ #91005) 
wip« dean like enamel. comes in 23 
colors Weatherbeaten Exterior F 1 at 
(tf3O00S}j its name 1^ its promise Same 
low price, too, for £asv Living Oiling 
Palm:, ffe 5195 5) 

Easy Living Interior Semi-f. tnss. 

Now *Tt99 per sal, #78005) Save IS 
ON SAL f Auk i7 V[H m 



SPECMi 
PURCHASE' 

Washer I Single- 
Conlrol huctls 

* 22 “ 

Brieht, triple-chrome plating 
Includes water-saving aerator 
Lavatory faucet, (if 20612) 

Kitchen faucHl (#21922) 

H I then Eautet with Sprayer. 

Only S 29 . 88 ,( # 21932 ) 

AVAILABLE Ali K (white quanl II If^ last). 



SAVE $50 

52-in. F TApeed 
Ceiling Fan 

$9999 



Adds beauty and nostalgia, and icrsenergv 
efficient. Uses only 10 watts oi power 
on low speed. Helps circulate room air 
for summer cooling and winter healing 
Vour choice In either BrOwri or WhLte 
with woods rain polystyrene blade* to 
match. * 19044 ) 

ON SALE Aug 34£rpt IS 

Decora live Victorian 3-lighl nature. 

Sean everyday I™ price, *39.99. ? #93001) 



1 1 Will help yudr glaait'* and dish*™. 
Sparkle Vuull feel cleaner after 
ItdthJnt* or shampooing Removes 
up to 50 grains of hardness per 
ga \h in i if water ( # 3483 } 

On Saii \u$ la 



SAVE $100 
Henmore" High- 
Capacity Walef Softener 

>379" 



save $20 

Tub Wall Surround 

*79* 

5 -pc cfinttrucTion for easy 
adjustment to fit most 5-fr 
tubs. Two soap/storage shelves 
Fathionable teslujed finish In 
White (#6761) 

In Blue, Cold ot Hone eel&L 
Now *89.99. rtf 67^2. #6763, 
#6764) Save -620 
on sale Aug *}-Sept 11 



SAVE $40 

Mirrored Tub Door 



$99*9 



Designed for easy installation 

Bottom track won't trap top 
scum, so its easy to keep dean 
Choose frame in Silver toner 
[ # 6330751 or Cold lone ( s G9G7&) 
ON s At I Au« 11 



SAVE SI 

Smdlte Alarm 



Solid-stale circuitry with 
lest button Includes 9 -volt 
battery. UL listed. (# 57351 } 
ON SAti ■ Amst, 2*-5efn 7* 

*f ri« of rti» imrduniJSw t«i br ™d 
toward tofflpui in[c fiww tu credit. 

?Asp ctiafl pmclvive. rh&jfih *wi reduurd. 

anemccptienwl vafix’ 

M.inimum *avin*l rv*ricin^|5y 

Prices and Jdiei jpjj-Iv tinly ms rh»? tdfl- 

Eirifntjil yniErd SCatd 

Available a< mnsl Scan retoi I stores 



You can count on 



Sears 



CitJrtt Kp*%ucka|»dCo-r19ftI 









BRAND 



PROFESSIONALS 
i AND DO-IT-YOURSELFERS 

BUY MILLIONS OF CRAFTSMAN 
TOOLS EVERY YEAR. HERE'S WHY: 

■ Full unlimited warranty on all Craftsman hand Incils ■ Americas 
most criimplete brand Uni 1 of power and hand look ■ America's mml 
complete brand tine of accessories ■ Sears high qualify standards; every 
Craftsman loot must earn its name ■ A wide selection fit models, styles 
and prices * 55 years of providing quality engineering and workmanship 



SAVE 29% TO 63% 






® SAVE $20 on Miter Be* and 
Saw Outfit Comes complete with 
16-in Kromedfie* hark saw Four 
ircaded rollers guide the saw. 
(#36304) Nowmm 

®$AVE $10 on 4B-rn Level 
(#39936) Now $19. W- 

©SAVE $5 on Handsaw 8-p[. 
saw (#3615 3) or 10-pt. saw 
(# 36154) Now *11.99, 

© SAVE $4 on Combination 
Square (#39558) Now S7.99. 

©SAVE SI -50 on Utility Knife 
with blades. (#9467) Now $1.99. 



©SAVE $4 on I-in.*2ti-ft Tape, 
(#39131) Now $899, 

© SAVE $S on Hammer with 
Steel-Reinforced Wood Handle 
(#38141) Now $8,99. 

®.© ON SALE: AufWlt 29- 
September 18. 

® SAVE $12 85** on f^pc 5c 
driver Set. (#41091) Now $9.99. 

QN54.Lt Aue 29 ( white quantities las 5 ) 

® SAVE $16.98** on 3-pc PMer 
Set (#45285) Now $9*99, 

ON 5 AL t Aug. 29 ■: *h lie <Qhiiin[ lE lt-i \,W I 



SAVE WOO 

Sun Bert 1-HP Compressor 

*399” 

Delivers 75 SCfM at 40 P5I 12-gal 
A5ME tank. Includes spray gun air 
hose and tire chuck. (#158211 

SAVE SI 60 
Sear* Rett KWn. Cad 
Iron Table Saw Outfit 

*329” 

with rugged leg set and I wg 
sieei estteniions 1-HP motor devel- 
ops 2-HP Heis iW-’m. depth of cm 
3l90 fl , bps to 24- in (#29803) 




714-In. Circular Stw 

HALF PRICE* 

Now *39” 



Powerful 2-HP motor 
deliver! 4600 tpm 
Depth and bevel con- 
imls; ball and bronie 
bearinjjs. (#1080) 

ON SME Auk 29 fwhiit 
qiiunMNm. L.taI, 




TIE bi*v CrartsJTViiii Pund ilh:>I t-'.Y-r fads bo 
fircurrpIric'JitirfiEfkHn. n^ufFi ii fw 
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ever, are noticeable and complaint- wor- 
thy Breathing difficulties, headaches, 
dizziness, nausea, eye and throat irrita- 
lions and rashes may have been attribut- 
ed to other causes, when tout indoor air 
was Ihe real culprit. 

Formaldehyde got bad notices when 
fumes from loamed-in -the -wall insulation 
caused massive allergic reactions and 
made a lew homes uniivabie for some 
people. What many do not realize is lhat 
formaldehyde is an important ingredient 
In the adhesives that matte plywood and 
particleboard possible. Besides irritating 
nasal passages and eyes, its fumes may 
also bo a cancer-causing agent. 

Radioactive radon — emitted in minute 
quantities by sione, brick, earth and con- 
crete — is another indoor air pollutant 
which has been getting serious attention 
recently . The radioactive radon ilseK is no 
problem, but when it starts to decay, it 
gives off a radioactive gas that the EPA 
believes may have caused as many as 
10,000 cases of lung cancer annually. 
Tighter houses wilh fewer air changes per 
hour could dnve that figure up lo 20,000 in 
the years ahead. 

Other inside air pollutants range from 
painl fumes to tobacco smoke. A self- 
cleaning oven can Increase carbon mon- 
oxide concentrations to dangerous levels 
if used without an exhaust fan. The resid- 
ual products from aerosols, wafer heal- 
ers. gas Stoves, and even hair from family 
pets no longer escape as before. Vacu- 
uming may pick up pet fur and the larger 
dust fuzzies, but it also puls into the air 
superfine particles which then don't filter 
out through the chinks as they used to. 

Why an air exchanger 

AiMo-air heal exchangers ventilate the 
whole house effectively, while handling 
the heat-toss problem efficiently Efficien- 
cies up lo 60 percent save most of the 
heal which would otherwise be lost, while 
changing indoor air frequently enough to 
keep it both pleasant end healthy. 

Some new air exchangers also transfer 
latent heat— the heat trapped in the water 
vapor held by the warm stale air. Con- 
densing this water out ol the state air 
reclaims stilt more heal. 

By exchanging both heal and vapor, 
the total energy eonrent—called enthal- 
py— of Ibe incoming clean air can be 
raised so it's from 70 10 60 percent of that 
in me outgoing stale air This helps to 
maintain a comfortable temperature and 
humidity level inside ihe house 

When indoor relative humidity stays 
hetween 40 and 50 percent, your feeling 
of comfort prods you to turn down the 
thermostat by a few degrees— a step mat 
makes a noticeable difference in fuel bills, 
tl also keeps your furniture -from drying 
out lo the point where glue joints crack 
and walking on your rugs produces 
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sufficient static electricity to cause 
shocks. 

Air-to-air heat exchangers work equally 
well m summer to conserve your air-con- 
ditioned cool air. The principle Is the 
same, but the direction of the heat and 
moisture exchange is reversed Stale but 
cool indoor air (whether air-conditioned or 
not) is vented to the outside, taking the 
heat and excess moisture Irom the warm- 
er incoming air with il Enlhalpy air-to-air 
heat exchangers a Iso extract water vapor 
Irom the warmer incoming air, white cool- 
ing it to keep your house from the clammy 
feeling of excess hunidity. 

So much for the pluses. Even enthalpy 
air exchangers have their minuses For 
one, unless your house is supsrfight. wilh 
an air change rate of 0.5 or less (one 
change every iwo hours), 
they do no good In lact. a 
house lhat changes its air 
once an hour without help 
will only lose excessive 
amounts of heat no matter 
how efficient us air ex- 
changer may be. 

The other problem with 
air exchangers, especially 
enthalpy models, is fieeze- 
ups. Most are plagued by 
freeze-ups on the incoming 
airstream side when the 
outside temperature drops 
below 10° F. Ice lorms. 
blocking up the openings. 

Most soon lhaw from the 
warmth of outgoing air. 

Some have electric heat- 
ers, bul these have their 
own energy expenses. Still, 
ice dams do lower the effi- 
ciency of some enthalpy 
air-to-air heat exchangers. 



Types of exchangers 

Different types of air ex- 
changers react differently 
to freeze-ups Here's a 
quick rundown on the three 
main types of air-to-air heat 
exchangers: the fixed-plate 
"sensible’' models, fixed- 
plate enthalpy designs, and 
rotary enthalpy exchang- 
ers. 

Fixed-plate sensible heat 
exchangers gel their name 
from your being able to 
sense the heat in tne in- 
coming air. They contain a 
series of non porous sepa- 
rators mounted so that in- 
coming and outgoing air 
travel through side-fcy-side 
channels: that way, the 
heal Irom one can warm the 
other without contaminat- 
ing it. Heal is transferred 



through the separator. Two small fans pull 
In outside air and push out indoor air. 
When a freeze-up occurs, a sensor can 
shut down the fan on the incoming side, or 
you've got to do SO yourself. Then, outgo- 
ing warm air continues to transfer heat to 
(he iced-up incoming Channels, melting 
ihe ice. At about 20 c F. outside, this is 
claimed to fake only a minute or two. 
Down at o° F, or below, it takes longer 
A very tight house collects vapor Irom 
cooking and bathing, which can steam up 
windows in cold wealher. An air exchang- 
er also removes this excess moisture 
quite rapidly, while bringing in only small 
amounts ol humidity with the colder out- 
side air in winter. 

Some air exchangers require a humid- 

fflteaaa fu m [qjwgE_ ■ 



Five typical a \r exchangers go In basement or attic to ven- 
tilate super insulated houses and reclaim heal from outgo- 
ing State air. Four— vanEE (1 ). Enerc«n{2), Air Changer <4} 
and E-Z-Venl (5)— are "sensible" designs (»e story), 
which warm incoming fresh sir by passing it through a 
heat exchanger next to outgoing ala re air, Econofresher 
(3) Im a rotary enthalpy design that conserves latent heat, 
res isle freeze-up and rehumldlfles. 
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ilier ro replace (he moisture removed with 
the stale atr. This is a separate operation 
and is not incorporated in most models, 
so you may have to add a humidifier lo the 
coat of an air exchanger. The need is 
most importani on cold days 

Fixed-plate enthalpy exchangers work 
l he same way as sensible models. The 
difference is in (he separators. These are 
water absorbent, so ihey filter the mois- 
ture out cl the stale airand pass it through 
to i he clean incoming air Thus, these 
models pass through both sensible and 
latent heat. 

By passing the water vapor !h rough 
with the outside air. these models help to 
maintain (he relative humidity balance in 
the house- However, they still lose some 
moisture to (he outside, though markedly 
less ihan with a sensible design. 

Roiary enthalpy exchangers are. at this 
writing, only available under the Econo- 
fresher name, In this design, a honey- 
combed wheel transfers heat and vapor 
from the outgoing warm air to the incom- 
ing cold air Since the surface of the wheel 
is exposed to both cold and warm air, it 
appears to have overcome the freeze-up 
problem effectively. No single set of ducts 
is constantly exposed lo freezing temper- 
atures, SO Ice never builds up, Company 
literature clai ms frost • tee operation down 
to 5“ F. In summer, n s claimed to work 
well in keeping interiors cool and humidity 
balanced at a comfortable level. 

Another air exchange system relies on 
rising hot air for circulation and thermo- 
static controls in root vents to minimize 
heat lasses. Called the Thinking Cap. it 
includes one or more roof vents lo 
remove the stale air and manually con- 
(rolled ceiling grilles :o regulate airflow. 

Each cap has a thermostat which 
opens air flaps when the temperature 
reaches 80" F. and doses them at 60" F. It 
has a built-in fuse to dose the vanes and 
keep them closed in case of fire. By open- 
ing ceiling vents that feed inside air to (he 



cap, you can keep the house comfortable 
and the humidity controlled 

Wilh these vents closed in winter, the 
system is claimed to balance humidity 
and conserve energy. Fresh air enters the 
house through open downstairs windows 
or by natural infiltration if the house is not 
too tightly sealed While this system does 
not heal the incoming air with the outgo- 
ing stale air, H requires no power for fans 
because it works by giving the hot. stale 
air a place to go when it rises 

Air exchanger problems 

Three problems remain: how to select 
the right size unit, how to install it or have 
it installed, and where la find one. 

Sizing depends on the volume Of your 
house. A rough rule at thumb is to specifly 
an air exchanger delivering 75 e l m (cu- 
bic feet per minute) per 1,000 square feet 
of floor space. 

You can arrive al a more precise esti- 
mation by using the calculations of 
ASHRAE (American Society of Heating, 
Refrigeration and Air Conditioning Engi- 
neers). They advise 40 c.f.m. for each 
bath or kitchen and i0 c.f.m. for each 
occupant. Then multiply the number of 
cubic feet in your home by the air-infiltra- 
tion rate to get the air-change rate, 

Air-inl Stratton rates were once deter- 
mined by multiple instruments all over the 
house, but this expensive piecemeal 
method has been replaced by a machine 
which creates a vacuum and then mea- 
sures how hard it has to work lo do it. 
Called The Big Sucker (what else?), it 
was developed by a Texas uli lity about six 
years ago. Now. you can hire its services 
through local utilities and some air condi- 
tioning contractors. Once the Big Sucker 
gives you the air-infiltration rate per hour 
for your home — remember, adding insu- 
lation and seeling windows, doors or oth- 
er air leaks changes it drastically —you 
can figure your air-change requirement. 

in a supertig hi house, the average 
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Price 

(Approx,) 


Size 

(in.) 


Weight 

(lbs.) 


Latent 

Heat? 


Airflow 

(c.f.m.) 


Ewgy 
Draw (W.} 


Air ChAri^er 


&730' 


54 k 22 x 14 


75 


Nd 


ISO 


70 * 


Aif-X-Chfiirta*f 


5335 


? * ? K U 


13 


NO 


GO lo 135 


1 soo^ 


Ecofiolrtintf 


S300 


22 k 12 * fi 


SI 


Vw* 


30 10 55 


40 


Enprcon 


$1,250 


48 long - 20 dia 


05 


NO 


150 


ISO 


E-Z-Vefit 


$S5D 


62 x 16 > 14 


90 


Nq 


100 to 200 


200 


Loilrt* i* 


S3S0 


22 x 16 x 12 


29 


Vk 


40lo 63 


52 




57-30* 


50 x 26 14 


00 


Nf) 


ISO 10 255 


70 


Thinking Cep 


S199 


IB * IB 7 


ia 


N& 


OtB 200* 


Nona 


vanEE 


stso 


49 > 22 x 15 


75 


Np 


0 to 200 


200 
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n umber of air changes per hour ranges 
from 0 2 lo 0-3. To find out yours, multiply 
the alr-inflltration rate per hour by the 
number of cubic feel in ihe house. Divide 
that number by SO lo gel ihe number of 
C-f.m. of air your house changes naturally 
Subtract Ibis c.f.m. rale from your calcu- 
lated need lo get the exchanger capacity. 

Installing an air exchanger 

Installation calls for commonly used 
home-handyman skills and tools. Do not 
attempt lo lie rn with any existing duct- 
work if your bouse is healed by hoi air. but 
make Ihe air exchanger system separate 
and Independent 

As the outgoing air gives up its heat to 
warm the fresh air coming in. moisture 
condenses. The drain line (which can be 
a plastic lube leading to the lloor drain in 
ihe basement) gels nd of this water. 

You will also have to work wiih ducting. 
Most air exchanger makers recommend 
I lex idle, insulated ducting with a vapor 
burner it must also fit the air exchanger 
fittings and should be available from the 
same source as the air exchanger. 

Cellar installations Support the air 
exchanger system on celling joists with 
straps. Attic installations can reel on ceil- 
ing joists. Soma smaller models can be 
wall-mounted In a bathroom or kitchen 
like a sort of super exhaust lan 

Stale air can come from anywhere in 
the house, bul the most effective systems 
take It from as high up in the room as pos- 
sible The area ol The air intake should be 
open lo the rest of Ihe rooms Plan lo 
deliver fresh air lo one room or several 
and exhaust it Irom another to minimize 
cross- contamination There's no advan- 
tage in exhausting your fresh air or mixing 
it more than necessary wilb the outgoing 
slaie air Keep the outside air intake and 
the exhaust vent al least 6 feet apart to 
avoid cross contamination outside lha 
house 

Air exchanger systems can be found in 
your classified directory under Conserva- 
tion. Heat Exchanger, or Heating Equip- 
ment. Air-conditioning contractors might 
be a source, or you can write directly to 
one or more of the manufacturers listed In 
the equipment chart below M 
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The new Husqvama 50 Rancher 
cuts weekends down to size. 

Some chain saws may not be used all the time, but that 
doesn't mean they shouldn't have the same high standards ol 
quality and performance that professionals demand. That’s why 
the Husqvarna 50 Rancher is built to the professional stand- 
ards of all our chain saws. 

The power-to-weight ratio is among the best in the indus- 
try, Its easy-to-handle design, and ample torque reserve make 
the Husqvarna 50 Rancher one chain saw that meets the tests of 
professional working techniques and conditions. 

Electronic ignition, automatic oiler, anti-vibration system, 
plus a totally automatic, permanently adjusted inertia chain brake 
are all standard. It’s easy to start, but more importantly, the 
Husqvarna 50 Rancher is easy to restart. 

Any way you look at it. a Husqvama 50 Rancher is no ordi- 
nary chain saw, A saw that’s designed to make the non-profes- 
sional work like a pro, is truly extraordinary. 

For the dealer nearest you write Husqvarna, 224 Thor ndale 
Avenue, Bensenville, Illinois 60106 or consult your Yellow Pages. 
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Get More 
Heat 

FtomUbur 

Fireplace 

Add an insert and stop 
heating dollars from 
going up the flue. 



by At Sittner and Harry Wicks 



I f you own a fireplace, one ol I he easiest 
and quickest ways of reducing your 
winter healing bill is 10 install a fireplace 
insert. By now. most Popular Mechanics 
readers are well aware that an open fire- 
place Is one of the biggest heal wasters in 
l he home. 

While a roaring fire is a visual delight, 
almost all of the warmth that it generates 
exits via the chimney Additionally, when 
you retire for the night with fireplace Hue 
left open — to keep the house smoke- 
less — air warmed by your furnace also 
exits through ihe chimney, For this rea- 
son. fireplaces get a minus efficiency rat- 
ing— they don't even break even. 

Changing that picture 

By adding a fireplace insert io your fire- 
place, you can. in fact, help keep furnace 
use to a minimum. But there are some key 
points to consider when making your pur- 
chase: 

■ Does the unit have a powered fan? 
You want an insert that does: and it is 
belter if the fan is either a multi- or vari- 
able speed type A fan draws in air from 
beneath the insert's hearth, directs it up 
Ihe back and across the fop of the insert, 
then out Inio ihe room. 

■ Check (he insert' s construction. Do the 
glass doors lit well and close tightly? Are 
all fabrication seams airtight ' 7 in use, 
deposits lend to build up on the inside of 
ihe glass to diminish the view of the fire, 
The paradox is, Ihe more efficient the 
insert, the greater the buildup. 

The unit we picked lo Install and test 
was ihe In-Majic Insert from Majestic, 
1000 East Market St.. Huntington, Ind.. 
4$?5Q, Designed to fit mosl masonry fire- 
places (as well as Majesties own Series L 
and M fireplace models), the insert con- 
trols fuel combustion to minimize creo- 
sote buildup according lo Rod Hempel. 
marketing manager for Majestic. He adds 
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Unit comes from me factory pretty much 
assembled. Here, flange Is affined using 
screws provided At right, Insert Is 
"burned off' 1 immediately fitter ins-fa I fa- 
tlorir Chart below lists fireplace dimen- 
shone needed when you order insert. 
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that the “insert reduces by 75 percent the 
room air loss associated with typical 
masonry fireplaces." 

Installing the unit 

Since ihe insert comes almost com- 
pletely assembled, ft can be installed In 
less than an hour. Because ol its weight, 
get some help io slide ihe unit in or oul 
withoui damage io floor or hearth. 



Basically, tha installation consists of 
these steps: 

1 . Clean out your masonry fireplace 
and remove Its damper, if possible, fl 
nol, position the damper at full open, 
(once it is installed, Ihe insert, in effect, 
becomes the fireplace damper). 

2, Remove any screens, glass doors, 
fog lighters and other paraphernalia 
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WORTH WRIT! MO POP looking for ideas on energy savings, the home and more? 
¥Wn in W rf I 1 1 vi \2 run check these listings then use the coupon below. 



586 Solar Space Conversions 

jN^w dn-il-vcmralf interiocklug poJyfarliciiiitc pimv k from imifo* m.% fay\ 
rn*ke screened porches , pal covm, breew-wa^ in to *ul j r- r darii \dd 
year-round crantorl to vrmr homv Brochure and "Mailer Ihude fbr .Sun* 
iparf-Vkith Sunfu-rms/ 52-^ 

58? Warm The Home And Cool Fuel Slits 

Consolidated Dutch we*l belWes lh.it craftsmanship is what distin- 
guishes an eJtcdlenl stove from A fonkl one That's wh y euch (4'its slm i'i is 
piivhiced by h*nd . from cast ini' Eu packing. LG- page. lull-nilor bro- 
chure shows complete line, acutsiQriei avail specific at ion* SUtfl 1 

598 A Hfantftrtul Way To Heal 

United States Stupe's Ln&u:v WoncLerwcud And W^ndcmiu] drcii33.trjr5 
ofirr leather-grain cmlnm^l.. earth-tpnt jt|**d rablne E?i Hidfli-d, sUtnless 
Ilepl h^at tindhan per ca pi SUVA he^t ptev iOu*E> lost Lin-gr h rel ki\ prnv ides 
up to EO hour* of he^it w|[h one load ufhkgv Free brochure 

559 Smoke Burner For Woodiloves 

Coming® wtj-u L J like )WL to knew how MS Catalytic Curnhuatur lietps you 
operate a cleJUicT\ safer, more efficient stuvx? InlhrmaLur plicLlm^ pjio- 
vides technical data rind ifh^irn I lie questions mtkRl often luked ihnkkl 
catalytic cumin] stiurk Frff 

590 Log Home Living 

HertLagp Ijrif, Home* Jure* Us winning "Lug Home Biiitfs Kit " 

Contains tUta and Ri.KirpLci shoe! 5 on 24 nutdcls. including units featur- 
ing passive vuW heating- Answer* many of the i|Ufc*Ktkftns iisdied jIkhuI log 
home building. $5.00 

591 Balance Your Comfort And Budget 

Yvut thtmioitat ifyslE-mi sLujuld lit your family £ mle nflj vmg ynd curnfurl 
needs. The MElto Electronic Thermostat. from Julmwli Controls. saves 
by using energy ntlfy when ll h needed Simple cperitinn allows op t ri- 
Cbm temperature chuuyxs per day. Free 

592 Doing Ttia Wood Split 

Coknful brochure frOni G E Mann illustrates then complete Line nl 
QuickCs plil log splitters Models for the homei i dc j to the »n a1 

Splitting pnw#T ranging from ]5 tun’i to over UX] Emh. Free 

593 Wfcte, Wide. Workf Of Windows 

Andersen Curp answers the musT-askt'd queslk-ms abrml windows ;kkid 
gliding door* in a-M-pagc, full-color btwjJtlet. Contains spvrL.hi si-s/tion-; on 
window planning, ener gy , remodeling and reipLktiiipjjl Hnth vm^hJ rind 
vinyl-shcathcd uincUv.s sue* cthiscirilw'd and illustrated Free 

594 A Beautiful Barra] Stova? 

The SrrtlCorp. apj^r* yfitolhal question And thinks ymi'll figure when 
ytuk learu how its Heale-r Kit can keep y«n v^rna aikd syve nkoruu Hie 
Ilhp^Ee. '‘b*4t News” premdet tnkmnuUun ihi this InktttI he.tU'j, drying 
wood, the Monfter Maul log-splitECf and mare. Free 

595 Need Home Flayp? 

You Can do home repairs and rerrirKteJiug ^obs lhal La.s( iUl' uavi way. 
Colorful broth u re gives details- Lkn I).\T products ten a wide range of home 
fijtup, energy-savinj; i-aLklking and paint-ikp aceds. Tiom D4l J Tm- 
Free 

596 Log Splitters And Morn 

Discfumt catulujf fe^tnriiiK bi{ splitters and the parts to bund yuur own. 
Pllli hydrauliciN, 3-.|^ moiors. trailer parts and mure. From ^urtli- 

em Hydraulics- 11.00 



50? Control Moisture Inexpensively 

Hub Stairs uffurs a lv^>kl^l UnitrihinV "Damp Out' ^ a iirw c-heudeul 
dehnrTLkdifi^f . Attracts mois-tLirc fnnn the uir. Wotks conliiujouds In-r 12. 
month* ttk tw'u years. Fm 1 

596 The Sky For Your Celling 

Brochure telh sou whal Eo l^iok fni and OUi fur in ^entikted re*i- 
derkhaS sk> I s^l!*. From ih\? EndiK|Fiul pitmicr mifmfikduiinj' ^i.irjkiltyej, 
weatherproof hand nr motor operated domed sky light* . . VoiH&ramil 
Skylight t^orp. Free 

599 Beet Tht High Coal Of Comfort 

\S isb fossil fuels at a premium and utilities on l he rise, people are turning 
to wt><>d heat as a luw-mt NolLktiDii. Futkvlur br(H.'hure> drserilke rlie 
iUte-ofdhe-art t£-chn£kli>i^ : and. Inn H m fealktreS of ARROW W<m m! Mrrvi^ 
fit Fireplace Inserls. that help yell get liiftre iiHealde heal for vonr fkit-| 
diilLr. 

600 B*com« A Pdol 

lTie AkWtOT trum Cessna Aircraft xivei you the "sliaitfbl talti" alwnit 
le^fflhiE IO ll v Yoli'II alsii recei vne j directory nf the over tJCKi Cievsna Pilot 
Centers worldwide, plus a eoupmj for a WtJ H K5 I>sseoseT> Fli^Ekl Free 

601 Pul A Champ On Your Side 

fjjrtis Husnus would like juu tu knuw sdnut llseir nine new JViprdafofce' 
homes iuld file "'CHAMP , ' 1 * — Curtis thnucs AssjitaiK'i' Murrey Plktn 
Cli>k>rfn] liTiK'lmre illustrates the tmmftt that ^>ii LTjmplele and like hikiii- 
L-iiil plan- S2 0*1 

603 Guide To Home Remodeling 

Hemudelm^ is j lut less eityw’irsis ft [han !iu vinj( aiiid iilTers numem'iis 
h>r usd i icing energy w*s\%. 54-j'U^e illn-stfiLted Lux Imre 
prrjvici^* kivrful iuformHllon. irieludmg suggested miller Ids < Ihxjsihe it 
contractor and niamteriimi-je-vaving tips. From ALma 1-Su i N Ini ^ I'tvkJulIS 
Free 

603 Making Time 

Klin k>i wrudd kse you Ti> hii^-e its L'alaliku id elix-k mnst-nKMits. flink amt 
tosWrin Build nidu as a hnbEjy er Itn ins-okiu 1 . Flee 

604 More Power To Your Mower 

Tow \ Muw, a. unique HoaMue hm h ; cuts tlmwmg time irk lialt by tlim- 
1 dlnp; tin? ci itring sw^rh of yen Lr r idiug muw er Desigiked tu pro v id.! 1 }w Hi'el 
tracJtmg rio scalpi^E und inirwith, tsm-trolEable steering Single Jktkd clou- 
l>k iMtieh/neftls- llhivtrjtrd brochure hum Native Craftsmen Krw 

605 Fish Stories C*n Come True 

Nn rrkalter wliur ftesbwaler fi.ih yritr'ie hmjked im. Shakespeare > il-jjaKss, 
fnll-cnliir CiihdoEhws I In' lai.kle eurubinatiun that 's just rigEkl hkr you rlns a 
par^h. Only Sl-tJb 

606 Beautiful Wood Finishes 

12-page. tVriif^lor l:«> >klel FrOrn ^v^tnc Dennis sb ws huw Eu tireali 1 pn> 
feS’iiOngl llrkislLf* tlir fLrvt time witli all types uf wukkI. VS'ikEen l^ni^h Oil 
seals , prunes , fini shev hue Lleiks, i kruteuls,, In-.bifel ific^ ani l pr-tket rate- i n 
une application. Erne 

607 All You Need To Know About Building Materials 

Tht- POPULAR MECHANICS J Cuide in MAteriali" h 

the rally up-trvdsU» i-eferputv cover i HE tlw tlluusAmfs ufitamlurd fjuiklirtg 
products avail aJiilt*. thunplHr LmfbrmAtiou jlhtmt inaleiibds jirnJ uipplji. 1 ! 
ik*ed finr home Impros emenl. W* puEes. dlu si rileti. 35.95 

608 Spall Your Car 

Front spoilers can fuel And proinole safely. 24-L'Hi5e, full-eulur eat- 
■duM fnirn KameL dejeribe* its wind tunnel If sling and nerody n amie auto- 
motive prExtiscts. Plus jacket emblem and culurihl rLec-.Ji. Only 
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lhat may be in your masonry fireplace, 

3. Remove Insert contents from the 
carton and check ihal no parts are miss- 
ing. At this time, also check measure- 
ments— to make sure you received iha 
insert you ordered 

4. Slide hood (which directs warmed 
airflow down toward the floor) Into 
position. Make sura you remove any 
plastic factory protective wrappings from 
it and secure with the screws provided 

5. Install the masonry-surround trim. 
The trim supplied with ihe unit we 



installed will efficiently sear a masonry 
opening 30 in. high by 40 in. wide. Install 
all three trim pieces on the unit, finger- 
lightening the nuts only. When all pieces 
are on the insert, and mitered corners are 
aligned, tighten the nuts with pliers or 
wrench 

6. Slide the unit Into the fireplace and 

check the insert's damper operation, to 
make sure it isn't obstructed. 

Build initiai lires as per the maker's rn- 
s! ructions to bum off protective oils. Now. 
enjoy warmth and lower heal bills, m 
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Insert im uner sled and eel In front of lire- 
p!ec* opening. Since It weighs about 150 
pounds, the |ob ie easier with a helper. 



Flreptece^ufround trim {arrow*) i 
suited using screws supplied, 
pieces come with insulation affixed. 




Iff your racket is tenons, doubles or 
singles, and you warn a perfecl maldi 
every time, you can learn from the profes- 
siotiuls. TheV know a c lassie Way to join 
Iwu pieces of wood together is w ith a tenon 
thal fils into a mortise. 

Fine Wfoctdwxrrking magazine speaks this 
lungUagc to more man 200.000 readers — 
people seriously in ie reeled in making 
beautiful ibiTigs bul of wood. Whether vou 
are an aspiring novice or an accomplished 
expert, you’ll find il an especially in for 
maii ix magazine, with finely detailed ar- 
lieles about Lee li tuques acid looli. Jiulc- 

riaLs and design. Li's written by master 
craftsmen who share iheir many yeara of 
woodworking experience. And iTs; printed 
on heavy paper io withstand years of 
reference. All back issues are in print and 
indexed periodically. 

If you want to become a better wood- 
worker, send $14.00 for a onC’year sub- 
scription (6 issues)- Or call us loll -free, 
] -900-243-7252, and charge vuururdcr, (C[. 
residents call I426-Eil?l) t If you're not 
pleased, we'll be happy to refund 



Screws holding first two trim pieces are 
only finger-tightened until third piece has 
been aligned and attached to unit. 



With trim pieces installed, machine screws 
can be turned home using a pliers. Slot In 
ihe foreground la the unit e damper. 




IWirking 
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ft took approximately 30 minutes lor the 
authors to install Ihe unit. Here, prior lo 
starting initial Tire, ihe grate is installed. 



First lew Tires are Intended to bum off the 
smell of factory-applied protective oile end 
the like ^ Put kindling end paper in the Insert, 
open the damper, light the firs and close the 
glass doors. Blower It not turned on until 
the fine Ie well ignlied. 
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